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Safety Instruction 


Before using the product ... 


For your safety and effective operation, please read the safety instructions 
thoroughly before using the product. 


> Safety Instructions should always be observed in order to prevent accident 
or risk with the safe and proper use the product. 


> Instructions are separated into “Warning” and “Caution”, and the meaning of 
the terms is as follows; 


This symbol indicates the possibility of serious injur 
Warning E O 
or death if some applicable instruction is violated 


This symbol indicates the possibility of slight injury 
2% Caution or damage to products if some applicable instruction 
is violated 


> The marks displayed on the product and in the user’s manual have the 
following meanings. 
8 Be careful! Danger may be expected. 
N Be careful! Electric shock may occur. 


> The user's manual even after read shall be kept available and accessible to 
any user of the product. 
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Safety Instructions when designing 


> Please, install protection circuit on the exterior of PLC to protect 
the whole control system from any error in external power or PLC 
module. Any abnormal output or operation may cause serious problem 
in safety of the whole system. 
- Install applicable protection unit on the exterior of PLC to protect 
the system from physical damage such as emergent stop switch, 
protection circuit, the upper/lowest limit switch, forward/reverse 


operation interlock circuit, etc. 

If any system error (watch-dog timer error, module installation error, 
etc.) is detected during CPU operation in PLC, the whole output is 
designed to be turned off and stopped for system safety. However, 
in case CPU error if caused on output device itself such as relay or 
TR can not be detected, the output may be kept on, which may 
cause serious problems. Thus, you are recommended to install an 
addition circuit to monitor the output status. 


Never connect the overload than rated to the output module nor 
allow the output circuit to have a short circuit, which may cause a 
fire. 


Never let the external power of the output circuit be designed to 
be On earlier than PLC power, which may cause abnormal output or 
operation. 


In case of data exchange between computer or other external 
equipment and PLC through communication or any operation of 
PLC (e.g. operation mode change), please install interlock in the 
sequence program to protect the system from any error. lf not, it 
may cause abnormal output or operation. 
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Safety Instructions when designing 


> 1/O signal or communication line shall be wired at least 100mm 
away from a high-voltage cable or power line. lf not, it may cause 
abnormal output or operation. 


Safety Instructions when designing 


Use PLC only in the environment specified in PLC manual or 
general standard of data sheet. If not, electric shock, fire, abnormal 
operation of the product or flames may be caused. 


Before installing the module, be sure PLC power is off. If not, 
electric shock or damage on the product may be caused. 


Be sure that each module of PLC is correctly secured. If the 
product is installed loosely or incorrectly, abnormal operation, error or 
dropping may be caused. 


Be sure that I/O or extension connecter is correctly secured. If 
not, electric shock, fire or abnormal operation may be caused. 


If lots of vibration is expected in the installation environment, 
don’t let PLC directly vibrated. Electric shock, fire or abnormal 
operation may be caused. 


Don’t let any metallic foreign materials inside the product, which 
may cause electric shock, fire or abnormal operation... 
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Safety Instructions when wiring 


>» Prior to wiring, be sure that power of PLC and external power is 
turned off. lf not, electric shock or damage on the product may be 
caused. 


> Before PLC system is powered on, be sure that all the covers of 
the terminal are securely closed. lf not, electric shock may be caused 


> Let the wiring installed correctly after checking the voltage rated 
of each product and the arrangement of terminals. If not, fire, 
electric shock or abnormal operation may be caused. 


> Secure the screws of terminals tightly with specified torque when 
wiring. If the screws of terminals get loose, short circuit, fire or abnormal 
operation may be caused. 


Surely use the ground wire of Class 3 for FG terminals, which is 
exclusively used for PLC. If the terminals not grounded correctly, 
abnormal operation may be caused. 


Don’t let any foreign materials such as wiring waste inside the 
module while wiring, which may cause fire, damage on the product 
or abnormal operation . 
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Safety Instructions for test-operation or repair 


> Don’t touch the terminal when powered. Electric shock or abnormal 
operation may OCCUr. 


Prior to cleaning or tightening the terminal screws, let all the 
external power off including PLC power. If not, electric shock or 
abnormal operation may occur. 


Don’t let the battery recharged, disassembled, heated, short or 
soldered. Heat, explosion or ignition may cause injuries or fire. 


> Don’t remove PCB from the module case nor remodel the module. 
Fire, electric shock or abnormal operation may occur. 


> Prior to installing or disassembling the module, let all the external 
power off including PLC power. If not, electric shock or abnormal 
operation may OCCUr. 


>» Keep any wireless installations or cell phone at least 30cm away 
from PLC. If not, abnormal operation may be caused. 


Safety Instructions for waste disposal 


> Product or battery waste shall be processed as industrial waste. 
The waste may discharge toxic materials or explode itself. 
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About User’s Manual 


About User’s Manual 


Congratulations on purchasing PLC of LS Industrial System Co.,Ltd. 
Before use, make sure to carefully read and understand the User's Manual about the functions, 
performances, installation and programming of the product you purchased in order for correct use and 


importantly, let the end user and maintenance administrator to be provided with the User's Manual. 
The Use’s Manual describes the product. If necessary, you may refer to the following description and order 
accordingly. In addition, you may connect our website(http://eng.Isis.Diz/) and download the information as a 


PDF file. 


Relevant User's Manual 


No. of User 
Title Description 
Manual 

lt describes how to use XG500NO software especially about 
XG5000 User's 
| online functions such as programming, printing, monitoring 10310000512 

anua 

and debugging by using XGT series products. 
XGK/XGB Series It describes how to use the instructions for programming 
Instruction & using XGK/XGB series. 10310000510 
Programming 

It describes how to use the specification of power/input 
XGB Hardware 

/output/expansion modules, system configuration and built-in 1031000026 


User's Manual 
High-speed counter for XGB basic unit. 


lt describes how to use the specification of analog 
XGB Analog 


inputanalog output/temperature input module, system 10310000 
User's Manual 


configuration and built-in PID control for XGB basic unit. 


XGB Position It describes how to use built-in positioning function for XGB 
10310000927 
User's Manual unit. 
XGB Cnet |/F lt describes how to use built-in communication function for 
10310000816 
User's Manual XGB basic unit and external Cnet /F module. 
XGB Fast Ethernet |/F 
It describes how to use XGB FEnet |1/F module. 10310000873 
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Chapter 1 Introduction 


1.1 Guide to Use This Manual 


This manual includes specifications, functions and handling instructions for the XGB series PLC. 
This manual is divided up into chapters as follows. 


Contents 


Describes configuration of this manual, units features and 
terminology. 

Describes available units and system configuration in the XGB 
series. 

Describes general specifications of units used in the XGB 
series. 


Describes performances, specifications and operations. 


Describes operation of basic and input/output. 


Describes built-in high-speed counter functions. 


Describes installation, wiring and handling instructions for 
reliability of the PLC system. 
Describes the check items and method for long-term normal 
operation of the PLC system. 


Describes various operation errors and corrective actions. 
Describes the types and contents of various flags. 

Shows dimensions of the main units and expansion modules. 
Describes the compatibility with MASTER-K. 


Describes the special relay and instruction list. 
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1.2 Features 


The features of XGB system are as follows. 


(1) The system secures the following high performances. 
(a) High Processing Speed 
(b) Max. 704 |1/O control supporting small & mid-sized system implementation 


Type 
XBM-DxxxS XBC-DxxxH Reference 
Operation processing 


speed 


160ns / Step 120ns / Step - 
In case of using I/O 64 


Max |O contact point 480 points 704 points points (Coming soon) 


Program capacity 10Kstep 15Kstep - 


Max. no. of expanded 7 10 
base 


(c) Enough program capacity 

(d) Expanded applications with the support of floating point. 

(e) XBM-DxxxS is expressed “S” type and XBC-DxxxH is expressed “H” type. 
(2) Compact : the smallest size comparing to the same class model of competitors. 
( 


a) Compact panel realized through the smallest size. 


Size (W* H* D) Reference 
XBC-Dx32H 114 * 90 * 64 


Basic unit XBC-Dx64H 180 * 90 * 64 
XBM-DxxxS 30 * 90 * 64 “S” type 
Extension module XBE-,XBF-,XBL- 20 * 90 * 60 Basis of minimum size 


(3) Easy attachable/extensible system for improved user convenience. 
(a) Easy attachable to European terminal board and convenient-to-use MIL connector method improving 
convenient wiring. (“S” type basic unit and expanded module) 
(b) By adopting a removable terminal block connector (M3 X 6 screw), convenience of wiring may be 
increased. 


(c) By adopting connector coupling method, modules may be easily connected and separated. 


(4) Improved maintenance ability with kinds of register, built-in RTC (“H” type), comment backup and etc 


a) Convenient programming environment by providing analogue register and index register. 


) 

( 

(b) Improved maintenance ability by operating plural programs and task program through module program. 
(c) Built-in Flash ROM enabling permanent backup of program without any separate battery. 

( 
( 


) 
dQ) Improved maintenance ability by types of comment backup. 
) 


e) Built-in RTC function enabling convenient history and schedule management 
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(5) Optimized communication environment. 

(a) With max. 2 channels of built-in COM (excl. loader), up to 2 channel communication is available without 
any expanded of module. 

(b) Supporting various protocols to improve the convenience (dedicated, Modbus, user-defined 
communication) 

(c) Communication module may be additionally increased by adding modules (up to 2 stages such as Cnet, 
Enet and etc). 

(d) Convenient network-diagnostic function through network & communication frame monitoring. 

(e) Convenient networking to upper systems through Enet or Cnet. 


(f) High speed program upload and download by USB Port 


(6) Applications expanded with a variety of |/O modules. 
(a) 8, 16, 32 points modules provided (if relay output, 8/16 points module). 


(b) Single input, single output and combined I/O modules supported. 


(7) Applications expanded through analog-dedicated register design and full attachable mechanism. 
(a) All analogue modules can be attachable on extension base. (H type: up to 10 stages available) 
(b) With analog dedicated register(U) and monitoring dedicated function, convenient use for |/O is 


maximized (can designate operations using easy programming of U area and monitoring function) 


(8) Integrated programming environment 
(a) XG 5000: intensified program convenience, diverse monitoring, diagnosis and editing function 


(b) XG - PD: COMI/network parameters setting, frame monitoring, protocol analysis function 


(9) Built-in high speed counter function 
(a) Providing High-speed counter 1phase, 2phase and more additional functions. 
(b) Providing parameter setting, diverse monitoring and diagnosis function using XG5000. 
(c) Monitoring function in XG5000 can inspect without program, inspecting external wiring, data setting and 


others. 


(10) Built-in position control function 
(a) Supporting max 100Kpps 2 axes. 
(b) Providing parameter setting, operation data collection, diverse monitoring and diagnosis by using 
XG5000. 
(c) Commissioning by monitoring of XG5000, without program, inspecting external wiring and operation data 


setting. 
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(11) Built-in PID 

(a) Supporting max. 16 loops. 

(b) Setting parameters by using XG5000 and supporting loop status monitoring conveniently with trend 
monitor. 

(c) Control constant setting through the improved Auto-tuning function. 

(d) With many other additional functions including PWM output, AMV, APV and SV Ramp, improving the 
control preciseness. 

(e) Supporting types of control modes such as forward/backward mixed operation, 2-stage SV PID control, 
cascade control and etc. 


(f) A variety of warning functions such as PV MAX and PV variation warning securing the safety. 


1.3 Terminology 


The following table gives definition of terms used in this manual. 


Definition Remark 


Example) 

A standard element that has a specified function which configures | Expansion module, 
the system. Devices such as I/O board, which inserted onto the | Special module, 
mother board. Communication 
module 

Example) 

Main unit, 
Expansion unit 


Unit A single module or group of modules that perform an 
independent operation as a part of PLC systems. 


PLC System A system which consists of the PLC and peripheral devices. 

A user program can control the system. 
A program and debugging tool for the MASTER-K series. 
XG5000 It executes program creation, edit, compile and debugging. 
(PADT: Programming Added Debugging Tool) 


Software to execute description, edition of basic parameter, high 
XG - PD speed link, P2P parameter, and function of communication 
diagnosis 


Internal memory area of the CPU module which used to hold |/O 


l/O image area Sta 


Cnet Computer Network 
FEnet Fast Ethernet Network 
Pnet Profibus-DP Network 
Dnet DeviceNet Network 


Abbreviation of ‘Real Time Clock’. It is used to call general IC that 


RIG contains clock function. 


Supervisors the pre-set execution times of programs and warns if 
a program is not competed within the pre-set time. 


Watchdog Timer 


Z: Input 
impedance 
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Definition 


Current flows from the switch to the PLC input terminal if a input 
signal turns on. 


Switch Current —as- 
A power 
source 
Common 


Current flows from the PLC input terminal to the switch after a 
input signal turns on. 


Switch 


Current flows from the load to the output terminal and the PLC 
output turn on. 


Output 
Contact A power 
SOUrCê 


Common 


Current flows from the output terminal to the load and the PLC 
output turn on. 


A power 
source 


Sink Input 


Source Input 


Sink Output 


Source Output 
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Chapter 2 System Configuration 


The XGB series has suitable to configuration of the basic, computer link and network systems. 


This chapter describes the configuration and features of each system. 


2.1 XGB System Configuration 


XGB series System Configuration is as follows. Expanded I/O module and special module are available to 
connect maximum 7 stages for “S” type and 10 stages for “H” type. Expanded communication module is 
available to connect maximum 2 stages. 


/O Module Special Module Communication Module 


Main Unit 
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Item Description 


e XBC-DxxxH (“H” type): 32~704 points 


Total /O points 
e XBM-DxxxS (“S” type): 16~480 points 
Digital |O module e “S” type: Max. 7 / “H” type: Max. 10 

Maximum number of 
A/D:D/A module e “S” type: Max. 7 / “H” type: Max. 10 
expansion 
Communication 1/F 
modules e Maximum 2 
module 


“H” type e XBC-DR32/64H e XBC-DN32/64H 
“S” type e XBM-DN16S e XBM-DN16/32S 


Main unit 


e XBE-DC08/16/32/64A 

e XBE-TN08/1 6/32/64A 

e XBE-RY08/1 6A 

e XBE-DR16A 

e XBF-ADO04A e XBF-RDO4A 
A/D:D/A module e XBF-DVO4A e XBF-RDO1A 
e XBF-DC04A e XBF-TCO04S 
Communication IF | e XBL-C41A e XBL-241A 
module e XBL-EFMT 


Digital |O module 


Expansion 


module 
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2.2 Product List 


XGB series’ product list is as follows. 


LEL 


XBC-DR32H | AC100~220V power supply, DC24V input 16 point, Relay output 16 point 
XBC-DN32H ) AC100~220V power supply, DC24V input 16 point, Transistor output 16 point . 
2 XBC-DR64H | AC100~220V power supply, DC24V input 32 point, Relay output 32 point ج‎ 
XBC-DN64H | AC100~220V power supply, DC24V input 32 point, Transistor output 32 point ب‎ 
5 XBM-DN16S | DC24V Power supply, DC24V Input 8 point, Transistor output 8 point 
XBM-DN32S | DC24V Power supply, DC24V Input 16 point, Transistor output 16 point 
XBM-DR16S | DC24V Power supply, DC24V Input 8 point, Relay output 8 point 
XBE-DCO8A | DC24V Input 8 point 
XBE-DC16A | DC24V Input 16 point 
XBE-DC32A | DC24V Input 32 point 
XBE-DC64A | DC24V Input 64 point 
3 XBE-RYO8A | Relay output 8 point 
5 XBE-RY16A | Relay output 16 point 
XBE-TNO8A | Transistor output 8 point 
$3. | XBE-TN16A | Transistor output 16 point 
٣ XBE-TN32A | Transistor output 32 point 
XBE-TN64A Transistor output 64 point (sink type) 
XBE-TP16A | Transistor output 16 point (source type) 
XBE-TP32A | Transistor output 32 point (source type) 
XBE-DR16A | DC24V Input 8 point, Relay output 8 point 
XBF-ADO4A | Current/Voltage input 4 channel 
ك‎ XBF-DCO4A ; Current output 4 channel 
E XBF-DVO4A | Voltage output 4 channel 
2 XBF-RDO4A | RTD (Resistance Temperature Detector) input 4 channel 
ج‎ XBF-RDO1A | RTD (Resistance Temperature Detector) input 1 channel 
XBF-TCO04S |; TC (Thermocouple) input 4 channel 
> XBL-C21A Cnet (RS-232C/Modem) |1/F 
ٍ 5 XBL-C41A | Cnet (RS-422/485) |/F 
ES ` XBL-EMTA | Enet VF 
5 XBL-EIMT | RAPIEnet |/F 
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2.3 Classification and Type of Product Name 


2.3.1 Classification and type of basic unit 
Name of basic unit is classified as follows. 


EES 
ا‎ 


XGB PLC XGB PLC High-end type (H) 
No. of IO poi 


IEC language supported (E) 


XGB PLC standard (S) 


Relay output (R) 


Module type basic unit (M) Sink type transistor output (N) 


Source type transistor output (P) 


Compact type basic unit(C) 


Classification Name DC input Relay output Transistor output Power 

XBM-DR16S | 8 point 8 point None 

Module type  xB-DN16S | 8 point None 8 point DC24V 

XBM-DN32S | 16 point None 16 point‏ اا 
XBC-DR32H | 16 point 16 point None‏ 

Compact type XBC-DN32H | 16 point None 16 point 

basic nit XBC-DR64H | 32 point 32 point None N 
XBC-DN64H | 32 point None 32 point 
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2.3.2 Classification and type of expansion module 


Name of expansion module is classified as follows. 


ا 


| XGB series | | XGB series | 


/O expansion module Relay output(RY) 


Transistor output (TN/TP) 


No. of IO | o orto port | 


Digital input (DC) 
Digital input+ sink type transistor output (DN) 


Digital input+ source type transistor output (DP) 


Name DC input Relay output Transistor output Reference 
XBE-DCO8A 8 point None None 2 
XBE-RYO8A None 8 point None - 
XBE-DC16A 16 point None None 2 
XBE-RY1 6A None 16 point None 
XBE-TN16A None None 16 point - 
XBE-DR1 6A 8 point 8 point None 
XBE-DC32A 32 point None None ب‎ 
XBE-TN32A None None 32 point - 
XBE-TN64A None None 64 point - 
XBE-DC64A 64 point None None ج‎ 
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2.3.3 Classification and type of special module 


Special module is classified as follows. 


ا اھ EE‏ 


Non-insulation type (A) 
Insulation type (S 
1 
No. of IO point 
Expansion special module 


Analog input (AD) 


Analog voltage output (DC) 
Analog current output (DV) 
RTD input (RD) 


Thermocouple input (TC) 


N No. of input No. of Output 
Classification Name ا‎ Input type output ch. type 
Analog input XBF-ADO04A 4 Voltage/Current None - 

XBF-DCO04A None - 4 Current 
Analog output 
XBF-DVO4A None - 4 Voltage 
XBF-RDO4A 4 PT100/JPT100 None - 
RTD input 
XBF-RDO1A 1 PT100/JPT100 None - 
TC input XBF-TC04S 4 KJ, TR None - 
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2.3.4 Classification and type of communication module 


Name of communication module is classified as follows. 


BDSBER 


Cnet 1 channel (RS-232C): C21A 


Cnet 1 channel (RS-422/485): C41A 


FEnet 1 channel: EMTA 
RAPIEnet 1 channel: EIMT 


Type 
RS-232C, 1 channel 
RS-422/485, 1 channel 
Electricity, open type Ethernet 
Comm. Module between PLCs, electric media, 


100 Mbps industrial Ethernet supported 
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XGB series 
Expansion communication module 


Classification Name 
XBL-C21A 
Cnet Comm. Module 
XBL-C41A 
FEnet Comm. Module XBL-EMTA 
RAPIEnet Comm. Module XBL-EIMT 
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2.4 System Configuration 


2.4.1 Cnet I/F system 


Cnet 1/F System is used for communication between the main unit and external devices using RS- 
232C/RS-422 (485) Interface. The XGB series has a built-in RS-232C port, RS-485 port and has also 
XBL-C21A for RS-232C, XBL-C41A for RS-422/485. It is possible to construct communication systems 


on demand. 


1) 1:1 communication system 


(1) 1:1 communication of an external device (computer) with main unit using a built-in port 
(RS-232C/RS-485) 


XBC-DR32H 


RS-232C / RS-485 


(2) 1:1 communication with main unit using a built-in RS-485 port 
(In case of built-in RS-232C,it is for connecting to HMI device.) 


Built-in RS-485 Connection 


XBM-DN32S 


XBC-DR32H 


Hn 5 a ıı rr Tir irr rara er1 wt m71 | 
اش اا‎ i 


PADT 


Built-in RS-232C Connection 


XP30-TTA 
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(3) 1:1 RS-232C Communication with remote device via modem by Cnet |/F modules 


XBM-DN32S X 


BL-C21A XBM-DN32S XBL-C21A 


ux las ı: amam arama mmr | 


XBC-DR32H XBL-C21A 


Modem 


(4) 1:1 communication of an external device (monitoring unit) with main unit using a built-in RS- 
2320/485 port. 


XP30-TTA 


Built-in RS-232C/485 connection 
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2) 1:n Communication system 


(1) Using RS-485 built-in function can connect between one computer and multiple main units for up 
to 32 stations. 


XBC-DN32H 
چ‎ XBM-DN32S XBM-DR16S XBM-DN32S 


1 E 
= 


fli xanim e seme emr ms 
EERE, 
connection 
L8 


PADT 


= 
= 
= 
= 
» 
a 
2 
a 


Can be connected 
Max. 32 stations 


Built-in RS-232C 
Connection 


XBC-DN32H XBL-C41A 


EEE XBL-C41A XBL-C41A 
| XBM-DN AS XBM-DN16S 


Can be connected 
Max. 32 stations 


Can be connected 
Max. 32 stations 


1) Refer to ‘XGB Cnet |/F user manual’ for details 
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2.4.2 Ethernet system 


Ethernet made by cooperation of Xerox, Intel, DEC is standard LAN connection method (IEEE802.3), 
which is network connection system using 1.5KB packet with 100Mbps transmission ability. Since 
Ethernet can combine a variety of computer by network, it is called as standard specification of LAN and 
diverse products. By adopting CSMA/CD method, it is easy to configure the network and collect large 


capacity data. 


u Router or 
O OT IRE 
۳ _ Hub 

Public line 


Router or 


Hub 
Gateway N 
Hub 


Ll 


1) Refer to ‘XGB FEnet |/F user manual’ for details 
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3.1 General Specifications 


The General specification of XGB series is as below. 


Reference 


Specification 
0~ 55°C 
25 ~ +70 °C 
5 ~ 95%RH (Non-condensing) 


Items 
Ambient Temp. 
Storage Temp. 

Ambient humidity 


5 ~ 9S%RH (Non-condensing) 
Occasional vibration - 
Acceleration Pulse width Times 
10 < f < 578z - 0.075mm 
57 < f < 150Hz 9.8m/s (1G) 
Continuous vibration 


Storage humidity 


Frequency 


- 10 times 


Vibration 
each 


direction 
(X,Y and Z) 


Acceleration Pulse width 
10 < f < 57HzZ - 0.035mm 
57 < f < 1508z 4.9m/sڑ‎ (0.56) 

e Peak acceleration : 147 m/s (156G) 

e Duration : 11ms 

e Pulse wave type : Half-sine (3 times each direction per each axis) 


EE IEC61131-2 


Shocks 


Square wave 


+1,500 V LSIS standard 


impulse noise 
Electrostatic 
discharge 
Radiated 
electromagnetic 
field noise 


IEC61131-2 


Voltage: 4kV (Contact discharge) IEC61000-4-2 


IEC61131-2, 
IEC61000-4-3 


Impulse noise 
27 ~ 500 MHz, 10V/m 


Classifi- 
cation 


Power 
supply 
2kV 


Digital/Analog InpulOutput, 
Communication Interface 
1kV 


IEC61131-2 
IEC61000-4-4 


Fast transient 


/Burst noise 
Voltage 


Operation 
Free from corrosive gases and excessive dust 
ambience 


Altitude Less than 2,0000m 


Pollution degree Less than 2 


Cooling method Air-cooling 


1) IEC (International Electrotechnical Commission) 
: An international civil community that promotes international cooperation for standardization of 
electric/ electro technology, publishes international standard and operates suitability assessment 
system related to the above. 

2) Pollution Degree 
: An index to indicate the pollution degree of used environment that determines the insulation 
performance of the device. For example, pollution degree 2 means the state to occur the pollution of 
non-electric conductivity generally, but the state to occur temporary electric conduction according tO 
the formation of dew. 
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4.1 Performance Specifications 


The following table shows the general specifications of the XGB module type CPU (XBM-DR165,XBM- 
DN16S,XBM-DN32S). 

Specifications (“S” type) 
XBM-DR16S XBM-DN16S XBM-DN32S 


Cyclic execution of stored program, Time-driven interrupt, 
Process-driven interrupt 


ltems Remark 


Program control method 


O ééatrol hélhod Batch processing by simultaneous scan (Refresh method), 
Directed by program instruction 
Program language Ladder Diagram, Instruction List 
Number of | Basic 28 

instructions Application ) 677 


Processing speed 
(Basic instruction) 


0.16 “S/Step 


Program capacity 10 Ksteps 

Max. /O points 480 point (Main + Expansion 7 stages) 

P0000 ~ P127F (2,048 point) 

MOO0OO ~ M255F (4,096 point) 

K00000 ~ K2559F (Special area: K2600~2559F) (40,960 point) 
LO0000 ~ L1279F (20,480 point) 

FO0OO ~ FA25SF (4,096 point) 


100ms, 10ms, 1ms : OOO ~ T255 
(Adjustable by parameter setting) 
C000 ~ C255 


S00.00 ~ 5127.99 

DO000 ~ D5119 (5120 word) 

U00.00 ~ U07.31 (Analog data refresh area: 256 word) 
Z000~Z127 (128 Word) 

NOOO0O~N3935 (3936 Word) 

Total program 128 

Initial task 1 (INT) 

Cyclic task Max. 8 

/O task Max. 8 

Internal device task Max. 8 

Operation mode RUN, STOP, DEBUG 

Self-diagnosis function Detects errors of scan time, memory, I/O and power supply 
Program port RS-232C (Loader) 

Back-up method Latch area setting in basic parameter 


Data area 


P 
M 
K 
L 
F۴ 
r 
C 
S 
D 
U 
Z 
N 


Internal consumption current 400 mA 250 mA 
Weight 140 g 100 g 
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The following table shows the general specifications of the XGB compact type CPU (XBC-DR32/64H, 


Specifications (“H” type) 


XBC-DN32H | XBC-DR32H XBC-DN64H | XBC-DR64H 


XBC-DN32/DN64). 


Word 


Cyclic execution of stored program, Time-driven interrupt, 
Process-driven interrupt 


Batch processing by simultaneous scan (Refresh method), 
Directed by program instruction 


Ladder Diagram, Instruction List 
28 
687 


0.12 “s/Step 


15 Ksteps 


672 point (Main + Expansion 10 stages) 704 point (Main + Expansion 10 stages) 
P0000 ~ P1023F (16,384 point) 
MO0O0O ~ M1023F (16,384 point) 
K0000 ~ K4095F (65,536 point) 
LO000 ~ L2047F (32,768 point) 


FO000 ~ F1023F (16,384 point) 


100ms, 10ms, 1ms : TOO0O ~ T1023 (1,024 point) 
(Adjustable by parameter setting) 
C0000 ~ C1023 (1,024) 


S00.00 ~ 5127.99 
DO000 ~ D10239 (10,240 word) 
U00.00 ~ UOA.31 (Analog data refresh area: 352 word) 
Z000~Z127 (128 Word) 
NOO0OO~N5119 (5,120 Word) 
ROO0O0O~R10239 (10,240 Word) 
128 
1 (INT) 
Max. 8 
Max. 8 
Max. 8 
RUN, STOP, DEBUG 
Detects errors of scan time, memory, I/O and power supply 
RS-232C 1 channel, USB 1 channel (USB 1.1 supported) 
Latch area setting in basic parameter 
260 mA 660 mA 330 mA 
500 g 600 g 800 g 


1,040 mA 
900 g 


Program control method 


/O control method 


Program language 
Number of | Basic 
instructions | Application 


Processing speed 
(Basic instruction) 


Program capacity 
Max. /O points 


P 
M 
K 
L 
F 
1 

Data area C 
S 
D 
U 
Z 
N 
R 

Total program 

Initial task 

Cyclic task 

l/O task 


Internal device task 
Operation mode 
Self-diagnosis function 
Program port 

Back-up method 

Internal consumption current 
Weight 
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Specifications 
e type “H” type 
Controlled by instructions, Auto-tuning, PWM output, Manual 


PID control function Output, Adjustable operation scan time, Anti Windup, Delta MV 
function, SV-Ramp function 


Dedicated protocol support 1 


Remark 


RS-232C 1 port 
RS-485 1 port 


MODBUS protocol support 


GREENE UNEIGN User defined protocol support 


1 phase: 100 kHz 4 channel, 
ا‎ 1 phase: 20 kHz 4 channel 20KkHz 4 channel 
Capacity 2 phase: 10 kHz 2 channel 2 phase: 50 kHz 2 channel, 10kHz 
2 channel 
4 different counter modes according to input pulse and 
addition/subtraction method 

e 1 phase pulse input: addition/subtraction counter 
Counter e 1 phase pulse input: addition/subtraction counter by B 

mode phase 
e 2 phase pulse input: addition/subtraction counter 
e 2 phase pulse input: addition/subtraction by 

phase differences 


High-speed counter 


e Internal/External preset function 
Additional e Latch counter function 

function e Comparison output function 
e Revolution number per unit time function 


No. of control axis: 2 axes No. of control axis: 2 axes 
Control method: position/speed Control method: position/speed 
control control 
Control unit: pulse Control unit: pulse 
Positioning data: 30 data/axis Positioning data: 80 data/axis 
(operation step No. 1~30) (operation step No. 1~80) 
Operation mode: End/Keep/ Operation mode: 
Continuous End/Keep/Continuous 
Operation method: Single, Operation method: Single, 
Repeated operation Repeated operation 
Positioning method: Absolute / Incremental TR output 
Positioning Address range: -2,147,483,648 ~ 2,147,483,647 type support 
function Speed: Max. 100Kpps(setting range 1 ~ 100,000pps) 
Acceleration / Deceleration method : trapezoidal method 


Origin detection when approximate origin turns off 
Return to Origin | Origin detection when approximate origin turns on 
Origin detection by approximate origin. 
JOG operation | Setting range: 1~100,000 ( High / Low speed) 

1 Inching operation, Speed synchronizing operation, 

Additional 1 : : : 
: Position synchronizing operation, linear interpolation 
function 1 

operation etc. 


Basic function 


Built-in function 


Positioning function 


10 “/S 4 point 
50 4s (POO0OO ~ P0003) 
8 point (POO0O ~ P0007) 50 4S 4 point 
(POO004 ~ P0007) 
10 “4S 4 point 
8 point: 50 “sS (POO0OO ~ P0003) 
(POO0OO ~ P0007) 50 4S 4 point 
(P0004 ~ P0007) 


Input filter Select among 1,3,5,10,20,70,100 ms (Adjustable) 


Pulse catch 


External interrupt 
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4.2 Names of Part and Function 


“S7 Type 


XBM-DN32S XBM-DR16S 


BL-UNSAS 
PWR 


ERR 


RS-232C 


Ame SOM pW 


ECESGÎ 


No. Name Description 


Input indicator LED = Input indicator LED 


PADT connecting 


édhÊBCOF = PADT connecting connector 


Input connector and 
terminal block 
Output connector and 
terminal block 


= Input connector and terminal block 


= Output connector and terminal block 


= RUN / STOP Key switch 
In case of STOP mode, Remote mode changeable. 


Output indicator LED = Output indicator LED 


Key switch 


It indicates CPU module’s status. 
PWR(Red): Power status 
Status indicator LED RUN(Green): RUN status 
STOP mode: Off/ RUN mode : On 
Error(Red): In case of error, it is flickering. 
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Description 


Built-in RS-485 
connecting 
connector 


e Built-in RS-485 connecting connector 
- “+” , “-“ terminal connecting connector in RS-485 communication 


Built-inRS-232C e Built-in RS-232C connecting connector 
connecting - “TxD” , “RxD“ , “GND” terminal connecting connector in RS-232C 
connector communication 


Power supply 


connector » Power supply connector (24V) 


“H7” Type 


8-2 @ 


Input indicator LED = Input indicator LED 


» PADT connecting USB (USB 1.1 supported) 1 channel, 
connector RS-232C 1 channel connector 

= Input connector and terminal block 

O TT | ouueomesw maemo | 


Output indicator LED = Output indicator LED 
@ 


It indicates CPU module’s status. 
= PWR(Red): Power status 
Status indicator LED = RUN(Green): RUN status 
STOP mode: Off/ RUN mode : On 


= Error(RedQ): In case of error, it is flickering. 


Built-in RS-232C e Built-in RS-485 connecting connector 

g1 |/ PS5 “+” , “-“ terminal connecting connector in RS-485 communication 
Connecting = Built-in RS-232C connecting connector 
connector “TxD” , “RxD“ , “GND” connecting connector in RS-232C 


Power supply 


connector = AC100~240V power supply connector 


Battery holder . Battery (3V) holder 
Mode switch = Program mode and O/S download mode select switch 
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4.3 Power Supply Specifications 


lt describes the power supply specification of main unit. 

Specification (“S” type) 
Rated voltage DC24V 

Input voltage range DC20.4~28.8V (-15%, +20%( 
Inrush current 7OAPeak or less 
Input current 1A (Typ.550 mA) 
Efficiency 60% or more 
Permitted momentary Lah 


power failure 


Output voltage DC5SV (+±2%) 
Output 


Output current 1.5 A 


Power supply status indication LED On when power supply is normal 


Cable specification 0.75 ~ 2 mmً 


Specification ( “H’” type) 
XBC-DR32/DN32H XBC-DR64/DN64H 


Rated voltage 
AC 100 ~ 240 V 
(UL warranty voltage) 
Input voltage range AC85~264V(-15%, +10%) 
Inrush current DOAPeak or less 


Input current 0.5A or less (220V), 1A or less (110V) 


Eificieney 


Permitted momentary 


ltems 


Less than 10 ms 
power failure 


Rated | DE5 
Output | output _ | Dc24v 


Output voltage ripple DCSV (+2%) 


Power supply status indication LED On when power supply is normal 
Cable specification 0.75 ~ 2 mm? 


* Use the power supply which has 4 A or more fuse for protecting power supply. 
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Consumption current (Unit : mA) 


XBM-DR16S 
XBM-DN16S 
XBM-DN32S 
XBC-DR32H 
XBC-DR64H 


XBC-DN32H 


XBC-DN64H 
XBE-DC32A 
XBE-DC16A 
XBE-DCO08A 
XBE-RY16A 
XBE-RYO8A 
XBE-TN32A 
XBE-TN16A 
XBE-TNO8A 
XBE-DR16A 
XBF-ADO4A 
XBF-DVO4A 
XBF-DCO4A 
XBF-RDO4A 
XBF-RDO1A 
XBF-TC04S 
XBL-C21A 
XBL-C41A 
XBL-EMTA 
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1) Consumption current (DC 5V) 


Main unit 


Expansion /O module 


Expansion special module 


Expansion communication module 
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4.4 Calculation Example of Consumption Current/Voltage 


Calculate the consumption current and configure the system not to exceed the output current capacity of 
basic unit. 


(1) XGB PLC configuration example 1 
Consumption of current/voltage is calculated as follows. 


Internal 5V 
Unit No. CENE Remark 
current 
(Unit : mA) 
Main unit XBM-DN16S 1 250 
In case contact points are On. 
XBE-DC32A 2 50 (Maximum consumption current) 
XBE-TN32A 2 80 
e XBF-ADO4A 1 120 
All channel is used. 
XBF-DC04A 1 0 (Maximum consumption current) 
XBL-C21A 1 110 
Consumption 830 m4 
current 
GORT 4.25 W 0.85 * 5V = 4.25W 
voltage 


In case system is configured as above, since 5V consumption current is total 850MA and 5V output of XGB 
standard type main unit is maximum 1.5A, normal system configuration is available. 


(2) XGB PLC configuration example 2 
Internal 5V 
consumption 
current 
(Unit : mA) 


Main unit XBM-DR16S 
XBE-DR16A 
Expansion XBE-TN32A 


E EEE All channel is used. 
XBL-C21A (Maximum consumption current) 


In case all contact points are On. 
(Maximum consumption current) 


Consumption 1,540 m™ 
current 


Consumption 77W 1.54 * 5V = 7.7W 
voltage 


If system is configured as above, total 5V current consumption is exceeded 1,540 mA and it exceeds the 5V 
output of XGB standard type main unit. Normal system configuration is not available. Although we assume 
the above example that all contact points are on, please use high-end type main unit which 5V output 
capacity is higher than standard type main unit. 
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(3) XGB PLC configuration example 3 
Internal 5V 
consumption 
current 
(Unit : mA) 


Main unit XBC-DR32H In case of all contact points are 


XBE-DR16A On. 
(Maximum consumption current) 


Expansion XBE-TN32A 
mous XBF-ADO4A All channel is used. 
XBL-C21A (Maximum consumption current) 


Consumption 
current 
Consumption 
voltage 


1,800 mM 


9W 1.8 * 5V = 9W 


The above system is an example using XBC-DR32H about system example (2). Unlike (2) example, SV 
output capacity of XBC-DR32H is maximum 2A, normal configuration is available. 


Calculating of consumption current is based on maximum consumption current. In application system, 


the consumption current is consumed less than above calculation. 
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4.5 Battery 


This contents is only applied to “H” type. 
4.5.1 Battery specification 


Specification 


Voltage/Current DC 3V / 220 mA 
Warranty period 3 years (ambient temp.) 


Program and data backup, 
RTC operation in case of power failure 
Specification Manganese Dioxide lithium battery 


Dimension (mm) ¢“ 20 X 3.2 mm 


Purpose 


4.5.2 Notice in using 


(1) Do not heat the battery or solder the polarity. ( lt may cause the reduction of life.) 
(2) Do not measure the voltage or short with tester. (lt may cause the fire.) 
(3) Do not disassemble the battery. 


4.5.3 Life of battery 


Life of battery depends on the power failure time and ambient temperature etc... 

If battery is getting low, main unit cause the warning, ‘battery voltage low warning’. The user can check it 
by error LED, flag and error message of XG5000. 

Since battery works properly for long time, after battery voltage low warning, so the user can take the 
action after battery voltage low warning occurred. 
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4.5.4 How to change the battery 


The user should change the battery used to save the program and backup the data in case of power 
failure periodically. Though the user eliminate the battery, it works for 30 minute by super capacitor. 
Change the battery as fast as possible. 


Sequence changing battery is as follows. 


Start of battery change 
Open battery cover 


Pick up using battery from holder and 
disassemble the connector 


Insert new battery and connect to 


connector with proper direction 


Check the LED whether ERR LED is off 


¥ 


ERR LED off? 


No 
Battery malfunction 


Yes 
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5.1 Program Instruction 


5.1.1 Program execution methods 


1) Cyclic operation method (Scan) 


This is a basic program proceeding method of PLC that performs the operation repeatedly for the prepared 
program from the beginning to the last step, which is called ‘program scan’. The series of processing like 
this is called ‘cyclic operation method’. The processing is divided per stage as below. 


Processing description 


e A stage to start the scan processing which is executed once 
when power is applied or Reset is executed, as below. 
>» Self-diagnosis execution 
>» Data clear 
» Address allocation of I/O module and type register 
° If initializing task is designated, Initializing program is executed. 


o Reads the state of input module and saves it in input image 
area before starting the operation of program. 


e Performs the operation in order from the program start to last 
step. 


e Performs the operation in order from the program start to last step. 


° A processing stage to return to the first step after CPU module 
completes 1 scan processing and the processing performed is as 
below. 

>» Update the current value of timer and counter etc. 

> User event, data trace service 

> Self-diagnosis 

>» High speed link, P2P e-Service 

> Check the state of key switch for mode setting 
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Stage 


Initialization processing 


Input image area refresh 


Program operation processing 


Program start 


Program last step 


Output image area refresh 


Chapter 5 Program Configuration and Operation Method 


2) Interrupt operation (Cycle time, Internal device) 
This is the method that stops the program operation in proceeding temporarily and carries out the 
operation processing which corresponds to interrupt program immediately in case that there occurs the 
status to process emergently during PLC program execution. 
The signal to inform this kind of urgent status to CPU module is called ‘interrupt signal’. There is a Cycle 
time signal that operates program every appointed time and external interrupt signal that operates program 
by external contact (/O; POOO~P007). Besides, there is an internal device start program that starts 
according to the state change of device assigned inside. 


3) Constant Scan (Fixed Period) 
This is the operation method that performs the scan program every appointed time. This stands by for a 
while after performing all the scan program, and starts again the program scan when it reaches to the 
appointed time. The difference from constant program is the update of input/output and the thing to 
perform with synchronization. 
At constant operation, the scan time indicates the net program processing time where the standby time is 
deducted. In case that scan time is bigger than ‘constant’, [FOOOSC] ' CONSTANT_ER: flag shall be ‘ON’. 


5.1.2 Operation processing during momentary power failure 


CPU module detects the momentary power failure when input power voltage supplied to power module is 
lower than the standard. If CPU module detects the momentary power failure , it carries out the operation 
processing as follows. 

If momentary power failure within 10 ms is occurred, main unit (CPU) keeps the operation. But, if 
momentary power failure above 10 ms, the operation is stop and the output is Off. Restart processing 
like at power input shall be performed. 


1) Momentary power failure within 10 ms 


e CPU keeps the operation. 
Input power 
Within 10 ms momentary 
power failure 


2) Momentary power failure exceeding 10 ms 


° Restart processing like at power input shall 
Input power be performed. 
Momentary power failure exceeding 20ms 
momentary power failure exceed 


Remark 


1) Momentary power failure? 


This means the state that the voltage of supply power at power condition designated by PLC is 
lowered as it exceeds the allowable variable range and the short time (some ms ~ some dozens ms) 
interruption is called ‘momentary power failure’ ). 
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5.1.3 Scan time 


The processing time from program step O to the next step 0 is called ‘Scan Time’. 


1) Scan time calculation expression 


Scan time is the sum of the processing time of scan program and interrupt program prepared by the user 
and PLC internal time, and is distinguished by the following formula. 


(1) Scan time = Scan program processing time + Interrupt program processing time + PLC internal 
processing time 


e Scan program processing time = processing time of user program not saved as interrupt program 

e Interrupt program processing time = Sum of interrupt program proceeding time processed during 1 scan 

e PLC internal processing time = Self-diagnosis time + |/O refresh time + Internal data processing time 
+ Communication service processing time 


(2) Scan time depends on whether to execute interrupt program and communication processing. 


2) Scan time monitor 
(1) Scan time can be monitored 'TOnlineر‎ - FPLC Information, - Performance, . 


Online] Monitor Debug Tools Window 
EE| Disconnect 


PLE info, - NewPLE E HE 

3 

Change Mode CPI Performance | Password | 

 fead,,, Scan time 

ta Write... Ma», Dims Min,: Dims Cur: Mims 
û Lompare with PLL,,, 

fesat PLC Memory used 

Clear PLC,,, Program: | 0 DKStep ,/ 100K. Step : 0% 
ih] ELE Information... 
3 Comment: OSKÊ „# 1E,OKB : 3% 

PLE Errars#Warnings.,.., : 

1O Information... Details... | 
[® Force #0... 


(2) Scan time is save in special relay (F) area as follows. 
e FO050: max. value of scan time (unit: 0.1 ms) 
e FO051: min. value of scan time (unit: 0.1 ms) 
e FO052: current value of scan time (unit: 0.1 ms) 
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5.1.4 Scan Watchdog timer 


WDT (Watchdog Timer) is the function to detect the program congestion by the error of hardware and software of 
PLC CPU module. 


1) WDT is the timer used to detect the operation delay by user program error. The detection time of WDT 
is set in Basic parameter of XG5000. 


2) If WDT detects the excess of detection setting time while watching the elapsed time of scan during 
operation, it stops the operation of PLC immediately and keeps or clears the output according to 
parameter setting 


3) If the excess of Scan Watchdog Time is expected in the program processing of specific part while 
performing the user program (FOR ~ NEXT instruction, CALL instruction), clear the timer by using ‘WDT’ 
instruction. 

‘WDT’ instruction initializes the elapsed time of Scan Watchdog Timer and starts the time measurement 
from O again. 

(For further information of WDT instruction, please refer to Instruction.) 


4) To clear the error state of watchdog, we can use the following method : power re-supply, manipulation 
of manual reset switch, mode conversion to STOP mode. 


WDT 
count(ms 


9 123..... 


WDT Reset SCAN END  WDT instruction SCAN END 


execution 


Remark 


1) The setting range of Watchdog Timer is 10 ~ 1000ms (Unit: 1ms). 
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5.1.5 Timer processing 


The XGB series use up count timer. There are 5 timer instructions such as on-delay (TON), off-delay (TOFF), 
integral (TMR), monostable (TMON), and re-triggerable (TRTG) timer. 
The measuring range of 100msec timer is 0.1 ~ 6553.5 seconds, 10msec timer is 0.01 ~ 655.35 seconds, 


and that of 1msec timer is 0.001 ~ 65.53 seconds. Please refer to the ‘XG5000 User manual’ for details. 


METE 


_ E 


4 


Preset value 
Timer output relay 


1) On delay timer HME YEE 


The current value of timer starts to increase from O when the input condition of TON instruction turns on. 
When the current value reaches the preset value (Current value=Preset value), the timer output relay 


(Txxxx) turns on. When the timer input condition is turned off, the current value becomes 0 and the timer 


output relay is turned off. 


Input candin | | Û || 


2 8 
Output relay ٍ 


Preset value 


2) Off delay timer 


س 


The current value of timer set as preset value and the timer output relay is turned on when the input 
condition of TOFF instruction turns on. When the input condition is turned off, the current value starts to 


decrease. The timer output relay is turned off when the current value reaches 0. 


Input condition 


Output relay 


Preset value 


Current value 
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3) Integral timer 
In general, its operation is same as on-delay timer. Only the difference is the current value will not be clear 
when the input condition of TMR instruction is turned off. It keeps the elapsed value and restart to 
increase when the input condition is turned on again. When the current value reaches preset value, the 
timer output relay is turned on. 


The current value can be cleared by the RST instruction only. 


Timer input 
condition 


Timer output relay 


Preset value = ((1-10)+(3-t2) 


Current value 


0i4 Û2 ۰ {5  t5+PT 
Timer reset input 


4) Monostable timer 
In general, its operation is same as off-delay timer. However, the change of input condition is ignored 
while the timer is operating (decreasing). When current value reaches preset value the timer output relay 


is turned off and current value is cleared. 


Timer input 1 
condition 
Timer output relay 1 1 


t04PT {24PT 
Preset value 


Current value 
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5) Retriggerable timer 
The operation of retriggerable timer is same as that of monostable timer. Only difference is that the 


retriggerable timer is not ignore the input condition of TRTG instruction while the timer is operating 
(decreasing). The current value of retriggerable timer will be set as preset value whenever the input 


condition of TRTG instruction is turned on. 


Timer input condition 1 | 


3 


Timer output relay ۰ ۰ 


Remark 
The Maximum timing error of timers of XGB series is ‘1 scan time + the time from O step to 


timer instruction’ 
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5.1.6 Counter processing 


The counter counts the rising edges of pulses driving its input signal and counts once only when the input 
signal is switched from off to on. XGB series have 4 counter instructions such as CTU, CTD, CTUD, and 


CTR. The followings shows brief information for counter operation. Refer to the ‘XGB Instruction Manual’ for 


details. 


e Up counter increases the current value. 
e Down counter decreases the current value. 


e Up/Down counter compares the input value from both counters input. 
e Ring counter increase the current value and the current value is cleared as O0 when the current value 


reaches the preset value. 


1) Renewal of counter’s current value and contact On/Off 


(1) Up counter 


MewPrograrm 


e Up counter increases the current value at the rising edges of input. 
e The counter output contact (Cxxx) is turned On when the current value reaches the preset value. 
When the reset input is turned On, the counter output contact (Cxxx) is turned Off. 


(2) Down counter 
f NewProgram 


LOOO 


1000 


LOOL 
R2 


Ekin 


e Down counter decreases the current value at the rising edges of input. 
e The counter output contact (Cxxx) is turned On when the current value reaches the preset value. 


When the reset input is turned On, the counter output contact (Cxxx) is turned Off. 


(3) Up/Down counter 


Ë NewProgram 


LTUU LOOO IE 


e The current value is increased with the rising edge of up-count input signal, and decreased with the 
rising edge of down-count input signal. The counter output contact (Cxxx) is turned On when the 
current value is same as or more than current value. The counter output contact (Cxxx) is turned Off 
when the current value is same as or less than current value. 

e When the reset input is turned On, the current value is cleared as 0. 
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(4) Ring counter 


e The current value is increased with the rising edge of the counter input signal, and the counter output 
contact (Cxxx) is turned on when the current value reaches the preset value. Then the current value and 
counter output contact (Cxxx) is cleared as 0 when the next rising edge of the counter input signal is 
applied. 

e When the reset input is turned On, the counter output contact is cleared as 0. 


2) Maximum counting speed 


The maximum counting speed of determined by the length of scan time. Counting is possible only when 
the on/off switching time of the counter input signal is longer than scan time. 


n : duty (%)‏ ا 
f, : scan time [s]‏ 100 


Maximum counting speed C_, = 


11 : 
TIT? * 100 [%] 


IfT1 > 12, n= x 100 [%] 


Remark 


1) Use of High Speed Counter 


In order to counter pulse that is faster than maximum counting speed of normal counter, use 


built-in High Speed counter function. 
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5.2 Program Execution 


5.2.1 Configuration of program 


All functional elements need to execute a certain control process are called as a ‘program’. Program is stored in 
the built-in RAM mounted on a CPU module or flash memory of a external memory module. The following table 
shows the classification of the program. 


Program type Description 


e lt will be executed till the specific Flag ‘INIT_DONE’ is On. And while the 
initialization task is executed, several of initializing program is 
programmed. (If INIT_DONE instruction is executed, scan program is 
executed. 


Initializing program 


Scan program e The scan program is executed regularly in every scan. 


e The program is performed according to the fixed time interval in case that the 
required processing time condition is as below. 
$ In case that the faster processing than 1 scan average processing time is 
required 
$ In case that the longer time interval than 1 scan average processing time is 
required 
> In case that program is processed with the appointed time interval 


Cycle time interrupt 
program 


External interrupt e The external interrupt program is performed process on external interrupt 
program signal. 


Subroutine e Only when some condition is satisfied.(in case that input condition of CALL 
program instruction is On) 


5.2.2 Program execution methods 


9 


Here describes the program proceeding method that is executed when the power is applied or key switch is ‘ RUN’. 
The program performs the operation processing according to the configuration as below. 


Start processing 


It executes up to execution of INIT_DONE instruction when initializing program is designated. 


0 when some 


condition is satisfied. 


Initializing program 


Subroutine program 
External interrupt program 


Scan program 
Cycle time program 


END processing 
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1) Scan program 


(1) Function 
e This program performs the operation repeatedly from 0 step to last step in order prepared by the program 
to process the signal that is repeatedly regularly every scan. 


e In case that the execution condition of interrupt by task interrupt or interrupt module while executing 
program is established, stop the current program in execution and perform the related interrupt program. 


2) Interrupt program 


(1) Function 
e This program stops the operation of scan program and then processes the related function in prior to 
process the internal/external signal occurred periodically/non-periodically. 


(2) Type 
e Task program is divided as below. 
Þ Cycle time task program: available to use up to 8. 
> Internal device task program: available to use up to 8. 
ضظ‎ 1/O (External contact task program): available to use up to 8. (POOO ~ POO7) 


e Cycle time task program 
ض‎ Performs the program according to the fixed time internal. 


e Internal device task program 
ض‎ Performs the corresponding program when the start condition of internal device occurs. 
Þ The start condition detection of device shall be performed after processing of scan program. 


e |/O (External contact task program) 
ضظ‎ Performs the program according to the input external signal (POOO~P007). 


Remark 
(1) Write the interrupt program as shortly as possible. In case same interrupt occurs repeatedly 


before completion of interrupt, program is not executed and O/S watch dog error may occur. 


(2) Though interrupt which has lower priority occurs many times during execution of interrupt 


which has higher priority, interrupt which has lower priority occurs only one time. 
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5.2.3 Interrupt 


For your understanding of Interrupt function, here describes program setting method of XG5000 which is an XGB 
programming S/W. Example of interrupt setting is as shown bellows. 


e Interrupt setting 


Program 


Cycle time 1 


External 


Internal 


Interrupt name priority Task No. 
Interrupt O_ 

Interrupt 1_cycle time 
Interrupt 2_ external 


Interrupt 3_internal 


Interrupt source 
Initializing 
Cycle time 1 
External 


Internal device 


Cycle time 2 Interrupt 4_ cycle time Cycle time 2 


Scan program 


n... Initializing 


(Before INIT_DONE instruction) 


و ے 
n.‏ 
ND | Cycle time 1 execution‏ 


چم 
e | Cycle time 1 execution‏ 
External I/O execution‏ ا 


Interrupt 1_Cycle time 
ocCUr 


Cycle time 1/ 
external occur 
simultaneously 


Internal device interrupt 


execution 


1 7 Timed-driven 1 
1 execution 
Remark 


e |n case that several tasks to be executed are waiting, execute from the highest Task Program in 
priority. When the same priority tasks are waiting, execute from the order occurred. 

e While interrupt executing, if the highest interrupt is occurred, the highest interrupt is executed earliest of 
all. 


e When power On, All interrupts are in the state ‘Disable’ 
e Internal device interrupt is executed after END instruction. 
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1) How to prepare interrupt program 


Generate the task in the project window of XG5000 as below and add the program to be performed by each 
task. For further information, please refer to XG5000 user's manual. 
(lt can be additional when XG5000 is not connected with PLC.) 


e Click right button of mouse on project name and click FAdd itemyر‎ - Task, . 


Project Window 


E 
۴ Add ltem PLE... 
Import trom File ۴ Task... 


Export to File,,, Program... 
Sl Cul Ltrl+ 
“Ê Bs Copy trl 
@ Fast: Cirle 
1 Delete 


Moye Program Lp 
ove Program Down 
(ğ Proaperties,,, 


| Allows Docking 
Hides 
Floating Window 


e Project 


e The screen of Task setting is shown. Click "Initialization, in Execution condition and make a Task name. 
Task HEH 
Priority: 2 آ"‎ _ Caneel | 
Task number: [0 {Cycle time: D~ fF, lO: B~15, Internal device: 16~23) 
Execution condition 


T7 Initialization 


tf Lycle time ms 
^ 0 ۳ (0~ 


~_|#Û execution conditions 
f Risina 7 Falla f anisitan 


3 kd RY 
f Internal device [BIT آ‎ 


Internal device execution conditions 


Device! | E ۳ 


fF FiSia 7 Fallnd 7 ransitlan i 7 
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e Click right button of mouse at registered task and select FAdd Item, - Program . 


Project irda + ¥ 


E.E sf ا‎ 
E-fM NewPLC#GB-*XBMS}-Offline 
Eg Varlable/Cormment 
A-l Parameter 
a Basic Parameters 
Td 1# Parameters 
: HE] Internal Parameters 
A-Ê] Scan Program 


i. MewProgra pen 


Initialize 
: Add lem 


LL Import trom File ۴ 
Eê project EE Program... 
ا ڪڪ‎ Ctrl 
EE 
2 
3 Delete Delete 


Praoperties,,, 
| Allows Docking 
Hides 
Floating Window 


e Make initializing program. In initializing program, INIT_DONE instruction must be made. If not, Scan 


program is not executed. 


BH NewProgram 
1000 


IHIT_DDNE 


END 
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2) How to prepare Cycle interrupt program 
Generate the task in the project window of XG5000 as below and add the program to be performed by each 
task. For further information, please refer to XG5000 user's manual. 
(lt can be additional when XG5000 is not connected with PLC) 


e Click right button of mouse at registered task and select Add Item, - Program . 


[Project irndaw > ×*| 


De 


4. 8 : Add lem BUCE 
| E poran e 
r. E«part to File,,, TTT 
2 - Sb Lu Cirle 
“Ê E Copy Ctrl+C 
i Paste Ctrl 
* Delete Delete 


Mowe Program Lp 
owe Program Down 
Properties, 
w| Allows Docking 
Hides 
Floating Windom 


Wê Project 


e lt shows setting screen of Task. 


Priority: - ”[ سم‎ 


Task number: [Û tEycle me: J~ f, lO: 8~15, Internal device: 16~23) 


yz Execution condition 


f Initialization 


fe Cycle time [0 MS 
7 0 0 (0~ 


rl execution conditions 
fe Fisina T7 FANN Le ENE 


fF hd FY 
f Internal device BT = 


Internal device execution conditions 


Device: aT ۴ mT 


f HISIN TT Falling TT rans fF On أ ل‎ 
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e Task type 


Classification Description Remark 


Character, number 
available 

“2” is the highest 
priority number. 


Task name Make Task name. 
Priority Set the priority of task. (2~7) 


Set the Task number. 
e Cycle time task (O ~ 7): 8 
e External |/O task (8 ~ 15): 8 
e Internal device task (16 ~ 23): 8 


Task number 


Till the execution of 
Initialization | Set the initial program when running the project. INIT_DONE 
instruction 


Cycle time Set the cyclic interrupt. 0~4294967295 MS 
Execution available 


condition ` |/O Set the external I/O. 


Set the internal device to interrupt execution. 
e Bit: Among Rising, Falling, Transition, On, Off 
e Word: Among >,>=,<,<= 


Internal 
device 


e Click right button of mouse at registered task and select Add Item, - Program . 
ا‎ Wfinday 


E: ا‎ sd * 
3 e wPLC#RAB-#EBMS?-Ofline 
“Ê variable Comment 
i. l@ Parameter 


“El Basic Parameters 
<TH 10 Parameters 
. FE] Internal Parameters 
i. 8 Scan Program 
hn. Ê] NewProgram 
< Initialflnitialize) 
rS di0 Cycle Time ‘200m sj 


َ E Projert لھ‎ lte 


Import from File ۴ 


Lut Ltrl+# 


# Delete Delete 


ProperiiBs,,, 


wÎ Allows Docking 
Hides 
Floating Window 
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e Register the Program name and Program description. 
Program E 2< 


Program name! 
| Lancel | 


Program description: 


e It is displayed the program window to write task program. 


BB Interrupt 


e It is displayed the setting in project window. 


[Prajsct window > *| 
ص ا‎ 
E-I sd * 

EW NewPLC(RGB-#BMS}-Offline 
<“ Yariable/ Comment 


A-k Parameter 


Basic Parameters 
“TH O Parameters 

. FH Internal Parameters 
2-ê" Scan Program 

ib NewProgram 
“Ê Initialflnitialize} 


E ddt0 Cycle Time:200ms, Priority:2} 
Interrupt 


E Project 
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3) Task type 


Task type and function is as follows. 


Internal device task 
(Single task) 


Internal device 
execution condition 


l/O task 
(Interrupt task) 


Rising or falling edge of 
main unit's contact POOO 
~P007 


Cycle time task 
(Interval task) 


Cyclic 
(setting up to max. 
4,294,967.295 sec. by 


Max. Task 
number 


Start condition 


1ms unit) 
Retrieve the condition 
and execute after 
completing Scan 
Program 


Immediate execution at 
the edge of main unit's 
contact 


Detection and 
execution 


Cyclic execution per 
setting time 


Delay as much as max. 
scan time 


Detection delay 


: Max. 0.05 ms delay 
time 


Max. 1 ms delay 


2~7 level setting 
(2 level is highest in 


priority) 


Within 16~23 range 
without user duplication 


2~7 level setting 
(2 level is highest in 
priority) 


2~7 level setting 

(2 level is highest in 
priority) 

Within O~7 range 
without user 
duplication 


Execution 
priority 


With 8~15 range without 
user duplication 


Task no. 


4) Processing methods of task program 
Here describes common processing method and notices for Task program. 


(1) Feature of task program 
e Task Program is executed only when execution condition occurs without every scan repeat processing. 
When preparing Task Program, please consider this point. 
e For example, if a timer and counter were used in cyclic task program of 10 second cycle, this timer 
occurs the tolerance of max. 10 seconds and the counter and the timer and as the counter checks the 
input status of counter per 10 seconds, the input changed within 10 seconds is not counted Up. 


(2) Execution priority 
e In case that several tasks to be executed are waiting, execute from the highest Task Program in priority. 
When the same priority tasks are waiting, execute from the order occurred. 
e In case Cycle time task and external I/O task is occurred concurrently, execute from the highest task 
program. (In sequence of XG5000 setting) 
e The task program priority should be set considering the program features, importance and the 
emergency when the execution requested. 


(3) Processing delay time 
There are some causes for Task Program processing delay as below. Please consider this when task 
setting or program preparation. 
e Task detection delay (Refer to detailed description of each task.) 
e Program proceeding delay caused by Priority Task Program proceeding 


(4) Relationship of initialize, Scan Program and Task Program 
e ser identification task does not start while performing Initialization Task Program. 
e As Scan Program is set as lowest priority, if task occurs, stop Scan Program and process Task Program 
in advance. Accordingly, if task occurs frequently during 1 scan or concentrates intermittently, scan time 
may extend abnormally. Cares should be taken in case of task condition setting. 
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(5) Protection of Program in execution from Task Program 
e In case that the continuity of program execution is interrupted by high priority Task Program during 
program execution, it is available to prohibit the execution of Task Program partially for the part in 
problem. In this case, it is available to perform the program protection by ‘ DI (Task Program Start 
Disabled) and ‘El (Task Program Start Enabled)’ application instruction. 

e Insert ‘DI’ application instruction in the start position of the part requiring the protection and insert ‘EI’ 
application instruction in the position to release. Initialization Task is not influenced by ‘DI’, ‘El’ application 
instruction. 

° If interrupt is occurred while ‘CALLP’ instruction executing, interrupt program is executed after ‘CALLP’ 
instruction execution. 


E Me wPrograrm E ا× لدا‎ 
INCF DODDDD 


D0 


JJ 


INCF DODzZDD 


5) Cyclic task program processing method 


Here describes the processing method in case that task (start condition) of Task program is set as Cycle 
time. 


(1) Items to be set in Task 
e Set the execution cycle and priority which are the start condition o f Task program to execution. Check 
the task no. to manage the task. 
(2) Cyclic task processing 
e Performance the corresponding cyclic task program per setting time interval (execution cycle). 
(3) Notice in using cyclic task program 
e When cyclic task program is in execution currently or waiting for execution, if the demand to execute the 
same task program occurs, the new occurred task shall be disregarded. 
e Timer that makes a demand to execute cyclic task program only while operation mode is Run mode, 
shall be added. The shutdown time shall be all disregarded. 
e When setting the execution cycle of cyclic task program, consider the possibility that the demand to 
execute several cyclic task program at the same time occurs. 
If 4 cyclic task programs that the cycle is 2sec, 4sec, 10sec and 20sec are used, 4 demands of 
execution per 20 seconds shall be occurred at the same time and scan time may extend 


instantaneously. 
Task name: [ele 
Priority: 2 = Lancel | 


Task nurnber: |1 {Cycle time: 0~ F7, 1O: 8~15, Internal device: 16~23} 
rçExecution condition 


fF Initialization 


fê Cycle time 1 E 
r O ۴ (0~ 


rIFÛ a»ecution conditions 
f Hig FF Falla Le EEN 


dd hh f 
f Internal device [BT = 


çInternal device execution conditions 
Device: ¢ = 1 


f Bisa 7 Fallina La EE 7 On o Of 
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6) |1/O task program processing 


lt described the |/O task program processing. (POOO ~ P007) 


3 اعا‎ 
Task name: KEE 
Pioiy: [2 Tm 


Task number: [ê {Cycle time: D~f, DO: 8$~15, Internal device: 16~23} 


ç Execution condition 


fT Initalization 


fF Lycle time ۳0 rms 
e 1 (0~? 


;l#Û execution conditions 
fF Rising f Falling f Transition 


f hh FL 
f Internal device ET = 


ç Internal device execution conditions 


Device: EET ٤ = ET 


f Risa f Falling 7F ransition fF On FDO 


(1) Items to be set in Task 
e Set the execution condition and priority to the task being executed. Check the task no. to manage the 
task. 
(2) 1/O task processing 
° If interrupt signal from external signal (1/O) is occurred on main unit (POOO ~ POO7), task program is 
executed by external (I/O) signal. 
(3) Precaution in using |/O task program 
° If task program which is executed by interrupt signal is on execution or standby status, new task program 
which is requested by identical I/O is ignored. 
e Only operation mode is Run mode, execution request of task program is recognized. Namely, execution 
request of task program is ignored when operation mode is Stop mode. 
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7) Internal device task program processing 
Here describes the processing method of international device task program which extended the task (start 


of task program from contact point to device as execution range. 


condition) 
ا×ا2‎ 


Task name: [Cycle 
Priority: 2 >| Cancel | 


Task number: [T6 {LEycle time! Orf, WO: B~15, Internal device: 16~23) 


gç Execution condition 


f Initialization 


f Cycle time 2 ms 


^ 0 1 {0~ Ti 


rl#D execution conditions 
f Rising TT FNM Le EEL 


fF Internal device [BIT آ>‎ 


çInternal device execution conditions 
Device: Mou E = ۳ 


f Rising TT Falling fT Transition mM mM 


له الل حف طط هه 


(1) Items to be set in Task 
e Set the execution condition and priority to the task being executed. Check the task no. for task 


management. 


(2) Internal device task processing 
o After completing the scan program execution in CPU module, if the condition that becomes the start 


condition of internal device task program is met, according to the priority, it shall be executed. 


(3) Precautions in using internal device task program 
e Accordingly, even if the execution condition of internal device task program occurs in Scan Program 


or Task Program (Cycle time, 1/O), it shall not be executed immediately but executed at the time of 
completion of Scan Program. 

° If the demand to execute Internal Device Task Program occurs, the execution condition shall be 
examined at the time of completion of Scan Program. Accordingly, if the execution condition of Internal 
Device Task occurs by Scan Program or Task Program (Cycle time) during ‘1 scan’ and disappears, the 
task shall not be executed as it is not possible to detect the execution at the time of examination of 


execution condition. 


5-21 


Chapter 5 Program Configuration and Operation Method 


8) Verification of task program 


(1) Is the task setting proper? 
If task occurs frequently more than needed or several tasks occur in one scan at the same time, scan time 
may lengthen or be irregular. In case not possible to change the task setting, verify max. scan time. 


(2) Is the priority of task arranged well? 

The low priority task program shall be delayed by the high priority task program, which results in disabling 
the processing within the correct time and even task collision may occur as next task occurs in the state 
that the execution of previous task is delayed. Consider the emergency of task and execution time etc 
when setting the priority. 


(3) Is the Task Program written in shortest? 

If the execution time of Task Program is longer, scan time may lengthen or be irregular. Even it may cause 
the collision of task program. Write the execution time as short as possible. (Especially, when writing the 
cyclic task program, write the execution time so that the task program can be executed within 10% cycle 
of the shortest task among several tasks.) 


(4) Is program protection for the high priority task needed during program execution? 

If other task is inserted during task program execution, complete the task in execution and operate the 
standby tasks in the order of high priority. In case that it is not allowed to insert other task in Scan 
Program, prevent the insert partially by using ‘DI’ and ‘El' application instruction. The problem may occur 
while processing the global variables used commonly with other program or special or communication 
module. 


9) Program configuration and processing example 


If task and program are registered as below. 
Interrupt type Interrupt name Priority Task No. Program 


Cycle time 10 ms_cycle time Program 1 


Internal device Internal device_MOO Program 2 
/O 1/O_POO Program 3 


e Scan program name: “ Scan Program” 
e Execution time respective program: Scan program = 17 ms, Program 1 = 2 ms, Program 2= 7 ms, 


Program 3 = 2 ms 
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Scan started 
(Initial operation started) Scan program stopped New scan started 


PO executed 


P1 executed 
10ms_Cycle time 
Program 2 


Internal device_MO0O 


Program 3 


External |/O_POO0O 


Time 
0 


6 78 10 12 20 22 2425 30 324 


Process per time 
Time (ms) Process 


Scan started and scan program started to execute. 


Scan program is executed. 


Scan program is stop because execution external I/O (P000) is requested. And program 
3 is executed. Request of execution at 7[ms] is ignored because program 3 has been 
executing. 


Program 3 is finished and Scan program is continued. 


Scan program is stop by request of ‘10 ms_ Cycle time’ interrupt signal and execute program 
1 


Program 1 is finished and Scan program is continued. 


Request of ‘Cycle time’ interrupt signal and ‘External I/O (P000) signal is occurred 
concurrently but priority of ‘External |/O’ signal is higher than ‘Cycle time’ interrupt signal 
so program 3 is executed and program 1 is standby. 


Program 3 is finished and Scan program is continued. 
After program 3 is completed, program 1 (the program of ‘10ms_Cycle time’ is executed. 
P1 execution completed and the stopped scan program execution finished 


At the finished point of scan program, check the request of Internal device ‘M000’ 
execution and execute program 2. 


Program P2 is executed. 


When ‘10 ms_Cycle time’ interrupt signal is occurred, the priority of that is higher than Internal 
device ‘M000’ though program 2 is stopped and program 1 is executed. 


P1 executed completed and the stopped P2 execution finished 


New scan starts (Start scan program execution) 
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5.3 Operation Mode 


For operation mode of CPU module, there are 3 types such as RUN mode, STOP mode and DEBUG mode.. 
Here describes the operation processing of each operation mode. 


5.3.1 RUN mode 


This is the mode to executed program operation normally. 


RUN mode first scan start 


Program execute, Interrupt Program execute 


Examine the normal operation or missing of 
built-in module 


Execute output refresh 
Communication service and internal processing 


RUN mode keep 


Operation 
mode change 


Change to other mode 


Operation by changed operation 
mode 


1) Processing at mode change 
At the beginning, execute initialization of data area and examine the effectiveness of program and judge the 
possibility of execution. 


2) Operation processing contents 
Execute I/O refresh and program operation. 
(1) Detects the start condition of Interrupt Program and executes Interrupt Program. 
(2) Examines the normal operation or missing of built-in module. 
(3) Communication service and other internal processing. 
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5.3.2 STOP mode 


This is the mode in stop state without Program operation. lt is available to transmit the program through XG5000 
only in Remote STOP mode. 


1) Processing at Mode Change 
Clear the output image area and execute output refresh. 


2) Operation Processing Contents 
(1) Executes |/O refresh. 
(2) Examines the normal operation or missing of built-in module. 
(3) Communication service or other internal processing. 


5.3.3 DEBUG mode 


This is the mode to detect Program error or trace the operation process and the conversion to this mode is 
available only in STOP mode. This is the mode to check the program execution state and the contents of each 
data and verify the program. 


1) Processing at mode change 
(1) Initializes the data area at the beginning of mode change. 
(2) Clears the output image area and execute input refresh. 


2) Operation processing contents 

1) Executes |/O refresh. 

) Debug operation according to setting state. 

) After finishing Debug operation by the end of Program, execute output refresh. 
) Examine the normal operation or missing of built-in module. 

) Executes communication service or other service. 


( 
(2 
(3 
(4 
(5 


3) Debug operation 
Û It describes debug mode. 


Debug] Tools Windaowy Help 
iD Starftystop Debugging 


Er] SelRemove Breakpoints Litrl+FB 
ij Breakpoints List... 
t7 Breakpoint Londitions,,, 
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Description 
Start/Stop Debugging Change the debug <+ stop mode 
Go It starts debug operation. 
Step Over It operates by 1 step. 
Step Into It starts the subroutine program. Other operation is 
1 identical to Step 
Step Out It finished the subroutine program. Over. 
Go to Cursor It operates to current cursor position. 
Set/ Remove Breakpoints Set/ Removes current cursor position to break 
points. 
Breakpoints List It displays list of breakpoints. 
Breakpoint Conditions It specifies device value and number of scan. 


(1) Set Remove Breakpoints 
= Sets breakpoint at current cursor position. After breakpoint setting, 4¥ (breakpoint setting indicator) is 
displayed. 

E NewProgram 


[ 


DNN1OO DOZAN 


HODOOZ HOOOD4 MODODS mODD20 
l/ ۳ 1 ( 
HOO003 mo0o0? mû001 F 


3BRT 


i 4 E 4 إا‎ HOY po0o01 Donnn3 


(2) Go 
=» Run the program to breakpoint. At break-pointer - (stop indicator) is displayed. 


MewPrograrm E 


FOONS3 CALL 
HOYP DANIAN DONZOD 


MODOODA HODOOS MOOOZO 
ا ا‎ 


MODONT MODODIF 
1| 
lf 


SERT لل‎ 


i DODûû1 DODOAOS3 
1 1| 


24 
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(3) Step Over 
= Run the program to next step. At break point, Step over indicator 3 is displayed. 


DOOD DOOOZOD 


DO002 Donna moonan 
/ / 


MOODS MOOD TF HOOO1F 


0 D001 DOOn03 
ا‎ 


(4) Breakpoint List 
= It displays current Breakpoint List. It supports Select All, Reset All, Goto, Remove, Remove All. 


Breakpoint List = MewPLE E 2× 
_ lse) Pmgam | Step | Court | 
e ٤ E 1 Lancel | 

select 2l | 
Beset ۉۈll‎ | 
Ern | 
RemoYe | 
RermoYe ځږ¡l|‎ | 


(5) Break condition 
= lt sets Device Break and Scan Break. 


Break condition - NewPLE 2× 


Device Break | Scan Break | 


w Ise the device as a device break 


Device! pum Find... | 
Type: [wDRD | 


Wariable: Empty 


Lomment: Empty 


Y lIse +alue break 
Yalue: [1234 
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Break condition = MewPLL E اا2‎ 


Device Break Scan Break | 


llse scan break‏ م 
Debugger stops after scanning following counts‏ 


Scan Lount! | BIDO 


Remark 


=" Refer to XG5000 Users Manual ‘Chapter 12 Debugging’ for detailed information. 
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5.3.4 Change operation mode 
1) Operation Mode Change Method 

The method to change operation mode are as follows. 

(1) By mode key of CPU module 

(2) By connecting the programming tool (XG5000) to communication port of CPU 

(3) By changing the operation mode of other CPU module connected to network by XG5000 connected to 
communication port of CPU. 

(4) By using XG5000, HMI, computer link module connected to network 

(5) By ‘STOP’ instruction during program execution 


2) Type of operation mode 


The operation mode setting is as follows. 


Operation mode switch X6G5000 command Operation mode 


X Run 
RUN Remote Run 
STOP Remote Stop 
Debug Debug Run 
Mode change Previous operation mode 
RUN -> STOP - Stop 


(1) Remote mode conversion is available only in the state of ‘Remote Enabled: On’, ‘Mode switch: Stop’. 
(2) In case of changing the Remote ‘RUN’ mode to ‘STOP’ by switch, operate the switch as follows. 
(STOP) 2> RUN 2 STOP . 


In case of changing Remote RUN mode to RUN mode by switch, PLC operation continues the 
operation without interruption. 


It is available to modify during RUN in RUN mode by switch but the mode change operation by 
XG5000 is limited. This should be set only in case that remote mode change is not allowed. 
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5.4 Memory 


There are two types of memory in CPU module that the user can use. One is Program Memory that saves the 
user program written by the user to build the system, and the other is Data Memory that provides the device area 
to save the data during operation. 


5.4.1 Data memory 


1) Bit device area 


Various Bit Device are provided per function. The indication method is indicated by device type for first digit, 
word position by decimal for middle digit and bit position by hexadecimal for the last digit. 


| Area per device | 
م‎ Device features Description 


“S7” type “H” type 
Image area to save the state of I/O device. 

P0000 ~ | POOOO~ |/O device “P” After reading the input module state, saves it in the 
P127f P1023f corresponding P area and sends P area Data 
saving the operation result to output module. 


MOO0OO ~ ` MOOOO~ Internal device “M” Internal Memory provided to save Bit Data in 
M255f M1023f Program 


LOOOO ~ | LOOOO~ | Communication device Device to indicate high speed link/P2P service state 
L1279f L2047f E information of communication module. 


Device area to preserve the data during power 
KO0000 KOOOOO~ Preservation device “K” shutdown, which is used without setting power 
~ K2559f | K4095f shutdown preservation parameter separately. (Pay 


attention to write in special area (K2600 ~ 2559F)). 


FOOOO ~ | FOOOO~ Special device “F” System flag area that manages the flag necessary 
F255f F1023f م‎ for system operation in PLC. 


TOO0O ~ TOO0O0O~ Timer device “T’” Area to save the state of contact/current value/set 
T2555 71023 value of timer device 


CO00OO ~ | CO0000~ Counter device “C” Area to save the state of contact/current value/set 
C255 C1023 value of counter device 


S00.00 ~ | S00.00~ Step controller “S” Relav for step control 
S127.99 | 8127.99 | 128 x 100 step y P 
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Description 


Area to preserve the internal data. 
Bit expression possible. (DOO00.0) 


Register used to read data from special module installed 
in the slot. Bit expression possible 


P2P Service Save area of communication module. 
Bit expression impossible 


Dedicated device to use Index function 
Bit expression impossible 


Area to indicate the current value of timer 


Area to indicate the current value of counter 


Register for saving the file 
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Data register “D” 


Analog data 
register “U” 


Communication 
data register 
“N” 


Index register 
«7 


Timer current value 
register “T” 


Counter current 
value register “C” 


File register “R” 


2) Word device area 


Area per device 


“H” type 


DO0000~ 
D10239 


U00.00~ 
UOA.31 


NOOO0O~ 
N5119 


Z000~ 
27 


TO000~ 
T1023 


C0000~ 
C1023 


RO0000~ 
R10239 


“S” type 


DO0000 ~ 
D5119 


U00.00 ~ 
07.31 


NOOOO ~ 
N3935 


Z000 ~ 
27 


TO00O0 ~ 
T255 


C0000 ~ 
C255 
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Word data area 
OOOO ~ FFFF 


(5120 words) 


User Program area 


(10 K step) 
Comm. Data 


Register 
(3936 words) 


Analog Data 
Register 


(256 words) 


Index Register 
(128 words) 


Timer setting value 
Timer current value 


Counter setting value 
256 words 


Counter current value 
256 words 
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DO000 


D5119 
NOO0OO 


N3935 


U00.00 


5.5 Configuration Diagram of Data Memory 


5.5.1 “S” type 


Bit data area 


/O Relay 
(2048 points) 


Auxiliary Relay 


(4096 points) 


Keep Relay 
(40960 points) 


Special Relay 
(4096 points) 


Auxiliary Relay 
(20480 points) 


Timer 
(256 points) 


Counter 
(256 points) 


Step controller 
(128 x 100 step) 


د 


PO0O 


P127 
MOOO 


M255 
KO0O 


K2559 
FOOO 


F255 


LOO0O 


L119 


TO00 


T2555 
C000 


C255 


S000 


S127 
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5.5.2 “H” type 
Bit data area Word data area User Program area 
OQ000 FFFF 
DO000 
/O Relay Data Register Parameter area 
(2048 points) (10240 words) 
Auxiliary Relay D10239 User Program area 
i NOOOO (15 K step) 
(4096 points) 2 Eömm: Data 
Register 
Keep Relay (5120 words) 
(40960 points) . N5119 
U00.00 
Special Relay Analog Data 
(4096 points) Register 
U0۸.31 (1024 words) 
Auxiliary Relay Z000 | Index Register 
(20480 points)} “L” Z127 | (128 words) 
TOO000 
: ROOO ' File Register 
Timer 
e (256 points) R10239 j (10240 words) 
CO000 


Counter T0000 | Timer setting value 
C1023 j (256 points) | “C” T1023 | (1024 words) 
S000 Step controller 71023 (1024 words 
C0000 


(128 x 100 step) Counter setting value 
r C1023 |_(1024 words 


C0000 Counter current value 
C1023 1024 words 
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5.5.3 Data latch area setting 


When PLC stops and restarts the data required for operation or the data occurred during operation, if YoU 
want to keep and use those data, data latch can be used and it is available to use a certain area of some 
data device as latch area by parameter setting. 


The below shows the features for latch device. 
2" latch 


Features 


Device 1* latch 


Image area to save the state of I/O device 

Internal device area 

Device keeping the device state during power shutdown 
System flag area 

Timer related area (Bit/words both) 

Counter related area (Bit/words both) 

Relay for step control 

General words data save area 

Analog Data Register (latch disabled ) 


High speed link/P2P Service state device of communication 
module (latch enabled) 

P2P Service address area of communication module (latch 
enabled) 

Index dedicated Register (latch disabled) 


File register (latch enabled) 


x< 


XKjxXxj| Xx X|X|O|\|O\O OX XO 


TICO NO 34 TFA S| TU 
کر‎ 


2 
Xjxj| XxX X|X|O|\|O\OOj\X|X O 


= K, L, N, R devices are basically latched. 


1) Latch area setting 


= Click Device Area Setup of Basic parameter settings. 


اا2 


Latch area 1 Latch area ã 


E Start Endl lse Start End 
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Latch area 


Selects the area to save data, lf not 
selected, the set values in right table 


[¥ Enable area 2 


Basic parameter settings 


Basic Operation Setup Device Area Setup | Error Operation Setup | 


Select latch area 


will be ignated. 
¥ Enable area | 


> Timer boundary 
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2) Data latch area operation 
The method to delete the latched data is as below. 
- latch 1, latch 2 clear operation by XG5SO0O 
- write by Program (initialization program recommended) 
- write ‘O’ FILL from XG5000 monitor mode. 


For keep or reset (clear) operation of latch area data according to PLC operation, please refer to the 


below table. 
Classification Detailed operation Latch 1 Latch 2 
Power change Off/On Keep Keep 
Reset by XG5000 Overall reset Reset Keep 
Program write (online) - Keep Keep 
SRAM broken by battery error Reset Reset 
4 Data broken 
Data broken by other reason Reset Reset 
1 Clear Latch 1 Reset Keep 
5 XG5000 online 
Clear Latch 2 Reset Reset 


=» Latch 1 area is cleared by Online, - Reset PLC, - “Overall reset’. 


Online] Monitor Debug Jlools Window 
Ei] Disconnect 


اا 

Lhange Mode ٣ 
ا‎ Bead... 
E Write... 


îm Lompare with PLL... 


Reset PLL Nate: XaSOOO will be disconnected after PLC Reset 


Clear PLZ, Select 
Hh PLE Information... {` Reset 
rz ê Overall reset 
PLE Errors#Warnings,., Info. 
1Û Information, 
operates PLL. 
Reboats the PLE after deleting latch 1, 1D skip, fault 
[e Eorce l#U... mask, forced #0. 
Sometimes erorwaming occurs again even after 
rebonating. 


OK 1 Lancel 
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= Latch 1, 2 area is cleared by Online, - Clear PLC, . 


FT Latch Il TT Latch 2 
lse 
1 1 


3) Data initialization 


In case of Memory Delete state, the memory of all device shall be cleared as ‘0’. In case of giving the data 
value at the beginning according to system, please use the initialization task. 


= Device area is cleared by click ‘Clear’ in Online, - Clear PLC, - Clear Memory . 


Llear - NewPL 


Clear tem Clear Memory | Clear Latch | 


۷ ا‎ Pi 1 


4 Erasing cormpleted 
Ok | 
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| 6.1 Type Setting 
It describes setting of XGB PLC type. 


New Project 


File directory: [Dwxasoow# Û 


Find... 


PLC Series 


O XGK (@) XGB O xal O XGR 


CPUtype:  KEEETEN | 
Program name: [NewProgam Û 


Program language 


Project description: 


CPU type Description Reference 


XGB-DR16C3 Dedicated product Module type 


XGB-XBMS “S” type : XBM-DN16/32S , XBM-DR16S Module type 
Compact 


XGB-XBCH “H” type : XBC-DR32/64H , XBC-DN32/64H type 


Remark 


= In case type is different, connection is not available. 


6-1 


Chapter 6 CPU Functions 


6.2 Parameter Setting 


This paragraph describes how to set parameters. 


6.2.1 Basic parameter setting 


Clicking Basic Parameter in the project window shows the following window. 


lterms 


E. F sd 
A-O NewPLC#GB-#BMSI-Stop 


` Variable/Cormment 


E-l@ Paramester 


Basic Parameters 
“EB #0 Parameters 
: EA-Bl Internal Parameters 
2 Scan Program 

`“ NewProgram 


r; Project 


There are three main options ; “Basic Operation Setup” , “Device Area Setup” and “Error Operation 
Setup”. 


Basic Operation Setup | Device ûrea Setup | Error Operation Setup | 


~Basic operation settings _utput control settings 

Il ms HW Output during debugging‏ | ا 

¥ ûAeslan fed points to WM sloth) IF Keep output when an error occurs 
TT [ Feep oulplt when caven g RUN: SOF 

Watchdog timer: E1 [ Feep ollput when COE S OF: RUIN 

(10 ~ 1000ms) ا‎ 

Delete all areas e#cept latch when an error occurs 
Standard input filter: | 3 jms ا‎ 


Default | Cancel 
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Category Description 
ed period Set the time of fixed period operation. 1~999 ms 
operation 
Watchdog timer Set the time of scan watchdog. 10~1000 ms 
Standard input filter Set the time of standard input filter. 1,3,5,10,20,70,100 ms 
Basic Output during Set whether to allow output actually during ا‎ 
operations | debugging debugging operation. ا ا‎ 
Keep output when Set whether to preserve output holding ا‎ 
an error OCCUrS function set in /O parameter in case of error. OBE E 


Delete all areas 


Set whether to clear each device that is not 
except latch when an 


: Allowance/Prohibition 
designated as a latch area in case of error 


error OCCUrS 
Device 1 
aaa Select latch area Set the latch area of each device. - 
Operation resumes 4 
Error : : Set whether to pause or resume operation in 
in case of operation . Pause/Resume 
operation case of operation error. 


error 


6.2.2 I/O parameter setting 


This setting is to set and reserve each |1/O information. Clicking I/O Parameter, in the project 
window shows the following setting window. 


l#O Parameter Setting 3 E 


Module list 


EM Base O0 : Default 
O0 : Default 

: Default 

: Default 

03 ' Default 

: Default 

' Default 

: Default 

¦ Default 


Input Eller | Emergency Output ا0ا‎ 


Dlmair] 
a 
5 Input#D utput Module 


Ê OC 24% INPUT RELAY OUTPUT, 1Epoints 
“Ê DC 24V INPUT+/TR OUTPUT. 16pcints 
Ê DC 24¥ INPUT+#TR OUTPUT. 32pcints 


eleEIE Slo WEE Prin ¥ | Cancel | 


Clicking Module, in Slot Position, indicates a list of modules, in which you may set I/O 
corresponding to the actual system. Then, the following window is displayed. 


اا 


Slot Module Cornment Input Filter Emergency Output 
0: DC 24¥ INPUTFRELAY 1 Dlmain] [DC 24¥ INPUTYRELAY OUTPUT, 1Epoints ٣ ` 3 Standard [me] ; Default 

: Default ا‎ 
: Default 
: Default 
: Default 
: Default 
: Default 
: Default 


۶ اد‎ 
Delete Base | Base Seting Delete ۉll|‎ | Wetalls Print r | Cancel | 


Delete Soi 
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Clicking Details, in Slot Position, shows the following window to set filter and emergency output. 


InputOutput Module Setting E ا× ا2‎ Input#Output Modula ing E ا× ا2‎ 
Module: DC 24¥ IMPUTFRELAY OUTPUT. Module: DE 24¥ INPUTFRELAY OUTPUT. 
Input Input 


Filter: [Standard > Filter: [Standard 3 
Pulse cP MRER Pulse Catch: FCO FCF IF2FC3C4FCSFTONT 
Output 7 Ê me ل‎ Output 


Channel OD [OO-O7] 


Emergency Dutput 


Caneel | cancel | 


Remark 


If settings are different with /O module actually accessed, “Inconsistent module type error” occurs, 
displaying error. 
Without settings, CPU reads each |/O module information and operates. 


6.3 Self-diagnosis Function 


6.3.1 Saving of error log 
CPU module logs errors occurred so that the causes will be identified and fixed easily. Clicking 
TError/Warningy of Online, shows the current error and previous error log. 


Error/ Warning - NewPLC ا×ا?‎ Error /Warning - HewPLC 2× 


Emar/Waming Eror Log | Emor/Waming ; 


LEAR ET TE Time Contents 
8 Module type mismatch error, Base 0, Slot 1 0 30 2008-04-07 14:46:31.935 Module type mismatch error, Base 0, Slot 0 
Abnormal stop of CPU or mafunction 1 30 2008-04-07 15:01:21.884 Module type mismatch error, Base 0, Slot O0 
Module type mismatch emor, Base O, Slot 1 


33 Abnormal stop of CPU or malfunction 

Module type mismatch error, Base 0, Slot 1 
Madule type mismatch error, Base Û0, Slot 1 
Module type mismatch error, Base 0, Slot 1 
Module type mismatch emor, Base O, Slot 1 
Module type mismatch error, Base 0, Slot 1 
Module type mismatch error, Base 0, Slot O 
Module type mismatch eror, Base 0, Slot 1 


Î 


3 EEE 


Details/Remedy Details/ Remedy 
Download after modifying |/O parameter, and try to run PLC again > Download after modifying W/O parameter, and try to run PLC again. ا‎ 


1 ل‎ 
Update Clear Update | Clear | 


RE Al Save Close RE2 Al Save Close 
|_| | [ 


[S” type] [“H” type] 


Error/Warning Display the current error/warning. - 


Error Log Display a log of error/warning occurred. Saving up to 100 


1) Saved data are not deleted until selecting a menu of XG5000 and clicking “Delete”. 
2) “H” type displays Data and Time. 


6-4 


Chapter 6 CPU Functions 


6.3.2 Troubleshooting 


1) Trouble types 
Trouble occurs due to PLC itself, system configuration error or abnormal operation result detected. Trouble 
is divided into trouble mode stopping operation for the safety and warning mode generating alert to user 
with a mode in trouble. 


The causes troubling PLC system are as follows. 


e PLC hardware trouble 

e System configuration error 

e Operation error while operating user program 

e Error detected owing to external device in trouble 


2) Operation mode if trouble occurs 
PLC system logs any trouble occurred in flag and determines whether to stop or resume operation 
depending on trouble mode. 


A) PLC hardware trouble 
In case an error occurs so that PLC such as CPU module and power module may not work normally, 
the system is halted, but any warning may not interfere with the operation. 


B) Operation error while operating user program 
Representing an error occurred during operation of user program, in case of numeric operation error, 
it displays the error in error flag but the system resumes operating. However, if the operation time 
exceeds by the operation monitoring time limit and /O module does not control it normally, the system 
is halted. 


C) Error detected owing to external device in trouble 
Representing the detection of external device to be controlled by users program of PLC, if an error is 
detected, the system is halted, but any warning may not interfere with the operation. 


1) If any trouble occurs, the unique trouble number is saved in a special relay F***™*. 
2) For details of flag, refer to the appendix 1 Flag List. 
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6.4 Remote Functions 


CPU module may change operation by communication as well as by key switches mounted on the module. To 
operate it remotely, it is necessary to set  RUN/STOP’ switch to ‘STOP’. 


1) Remote operations are as follows. 
= Operable by accessing to XG5000 through RS-232C port mounted on CPU module. 
= Can operate other PLC connected to PLC network with CPU module connected to XG5000. 


2) Remote RUN/STOP 
= Remote RUN/STOP is the externally controlled RUN/STOP function. 
= It is convenient when CPU module is located at a position hard to control or when CPU module within 
control panel is to control RUN/STOP function remotely. 


3) Remote DEBUG 
lt manages debugging remotely when remote mode is STOP. Namely, DEBUG operation is to execute 
program operation depending on designated operation conditions. 
"Remote DEBUG is a convenient function when confirming program operation status or data during 
system debugging. 


4) Remote Reset 
"Remote reset is to reset CPU module remotely if an error occurs at a place hard to directly control CPU 
module. 
=»Like operation by switches, it supports ‘Reset and ‘Overall Reset’. 


1) For details regarding remote functions, refer to ‘Online’ of XG5000 Users Manual. 
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6.5 Forced Input/Output On and Off Function 


Force |/O function is used to force to turn I/O areas on or off, regardless of program results. 


6.5.1 Force |/O setup 


Click FT Online ر‎ - T Force I/O j . 


Move address 1 : f Uisabl 
0 O yT 
Force |0 ~ Betting device list 
PUDNU PON POUZ POU3 
Fal Catia Flas MCata Flas MCata Fal Catia 
1 1 


س دم 


ل N‏ س ل 2 


MT LN EM e 


IJ Flag | Input UD Output Yariables | Delete ۉ؛l|‎ | Select ۉll‎ | OK | Lancel | 


Item Description 


Move to the beginning and end of I/O area (P0O00+P127) 


Move address E Move to ±8 of I/O area displayed at the very left. 


Move to +1 of |/O area. 


Application Set whether to allow or not Force |/O 


Set whether to allow or not Force |/O by bits. 


Single 


Set Force I/O data on or off by bits. 


Select All Set to allow Force |1/O with all I/O area on 


Delete to allow Force |1/O with all |O area off. 
Delete All 
Setting device Display |/O area set as a bit. 
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6.5.2 Processing time and processing method of Force Input/Output On and Off 


1) Forced Input 
Regarding input, at the time of input refresh it replaces the data of contact set as Force On/Off among 
data read from input module with the data as Force and updates input image area. Therefore, user 
program executes operations with actual input data while Force input area is operated with data set as 
Force. 


2) Forced Output 
Regarding output, at the time of output refresh upon the execution user program operation, it replaces 
the data of contact set as Force On/Off among data of output image area containing operation results 
with data set as Force and outputs the data in output module. Unlike (Force) input, the output image 
area is not changed by Force On/Off setting. 


3) Cautions when using Force |/O function 
° It operates from the time when |/O is individually set as ‘Allow’ after setting Force data. 
e It is possible to set Force input although 1|/O module is not actually mounted. 


’ Despite of the power changed Off -> On, operation mode changes or any operation by pressing reset key, 


the data of which On/Off is set before is kept in CPU module. 

e Even in STOP mode, Force |/O data is not removed. 

e To set new data from the beginning, it is necessary to deselect all settings of /O by using ‘Delete All’ 
option. 


6.6 Direct Input/Output Operation 


Refreshing |/O operates after completion of scan program. If data of I/O is changed while program is 
scanned, it does not refreshed at the changed moment. Refreshed |/O data is applied after ‘END’ instruction 
on program. 


This function may be useful when directly reading the status of input contact during program operation by 
refreshing I/O by means of ‘IORF’ instruction or outputting operation results to output contact. 


‘ORF’ command is operated when MOOOOO is ON. First operand designates slot number. Second operand 
designates the upper 32 bit data as mask data. Third operand designates the lower 32 bit data as mask data. 
The bit to refresh set as 1 (NFF) and others set as O (h0O) (not refreshed). 


For details regarding IORF instruction, refer to XGB Instructions List. 
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6.7 Diagnosis of External Device 


This flag is provided for a user to diagnose any fault of external device and, in turn, execute halt or warning of 
the system. Use of this flag displays faults of external device without any complicated program prepared and 
monitors fault location without any specific device (XG5000 and etc) or source program. 


1) Detection and classification of faults in external device 
"The trouble (fault) of external device may be detected by user program and largely divided, depending on 


the type, into error and warning; the former requires halt of PLC operation and the latter simply displays 
the status while PLC keeps working. 


"Error uses ‘F202 (_ ANC_ERR) and ‘Warning’ uses ‘F203 ( ANC_WB) flag. 


«As the detection request flag, ‘Error’ uses ‘F2002 ( CHK_ANC_ERR) flag’ while ‘Warning’ uses ‘F2003 
(_CHK_ANC_WB) flag’. 


2) Troubleshooting external device 
= When detecting any trouble of external device in user program, it writes a value except ‘O’ by classifying 
the type, which is defined by a user in ‘F202 ( ANC_ERR) while the detection request flag checks it at 
the time when the program ends with ‘F2002 ( CHK_ANC_ERR) On, and PLC turns off all output, 
making it as the same error status as detected by PLC itself. 


= lf any trouble occurs, a user may identify the cause by using XG5000 and alternatively by monitoring 
‘F202 (_ANC_ERR) flag’. 


Û Example 
MOOO 


| Error device bit On 
FSET F2020 
اا‎ FSET F2002 Error detection request On 
=If any trouble occurs, CPU is in error status and operation halts. At this moment, F2020 and F2002 flags 
are off (error LED switches on and off every second.) 


3) Processing warning of external device 
«When detecting any warning of external device in user program, it turns on a flag in the warning position 
of system flag ‘F203 (_ ANC_WB) and if turning on the detection request flag, ‘F2003 ( CHK_ANC_WB)', 
it displays warning at the time when scan program ends. If a warning occurs, the detection request flag, 
‘F2003 (_ CHK_ANC_WB) is automatically off (F203 is not deleted). 
»lf a warning occurs, the LED switches on and off every other second. 
=lf turning off a bit in question of F203 and turning on F2003 bit after processing warning, warning is 


cancelled and the LED turns off. 
Û Example 


0Q0 
1 ET F2030 Warning device bit On 
FSET F2003 


Warning detection request On 


001 
FSET F2003 


Warning detection request On 
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6.8 Allocation of Input/Output Number 


Allocation of I/O number is to allocate an address to every |/O of each module to read data from input module 
and output data to output module when it executes operations. 
XGB series adopts 64 points occupation to every module. 


1) Allocation of I/O number 
64 points are allocated to every module (incl. special, communication). 


System Configuration 


Number of 


Connection stage /O allocation Remarks 


Input: POOOO ~ POO1F 
Output: POO20 ~ POO3F 


XBE-DC32A Input: PO040~P0O07F Actual input: POO40 ~ POO4F 


XBM-DN32S Basic unit fixed 
XBE-TN32A Output: POO8O0 ~ PO11F Actual output: POO80 ~ POO9OF 
XBL-C41A P0120 ~ PO15F 
XBF-ADO4A P0160 ~ PO19F 
XBE-DVO4A PO0200~P027F - 


XBE-DC32A Input: PO240~P027F Actual input: P0240 ~ PO24F 


XBE-TN32A Output: P0280 ~ PO31F Actual output: PO280 ~ PO28F 


Empty |/O point is available for internal relay. 


2) In case of allocating IO of IO parameter, allocation information is displayed. 
Ju Paramete! لكا‎ 


00: Defeut EH Module [ Comment Ires FRe_ [Emergency Uu Akocaon 
00: OC 34V INFUT/REL man] (OC 24¥ INPUT RELA Jtrdsdlmsl Delma FOQO00 ” FOO 
OE 24 INPUT, Jape EET FOO ~ FOOTE 


System Configuration 


Remarks 


Basic unit fixed 
Actual input: POO40 ~ POOSF 


Actual output: POO80 ~ POO9F 


Actual input: P0240 ~ PO25F 


Actual output: PO280 ~ POZ29F 
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LLI 
CELLED 


/O allocation 


Input: POOOO ~ POO1F 
Output: POO20 ~ POO3F 


Input: POO40~P007F 
Output: POO80 ~ PO11F 
P0120 ~ PO15F 

P0160 ~ PO19F 

P0200 ~ PO23F 

Input: PO240~P027F 


Output: PO280 ~ PO31F 


XBC-DN32H 


XBE-DC32A 


XBE-TN32A 


XBL-C41A 


XBF-ADO4A 


XBF-DVO4A 


XBE-DC32A 


XBE-TN32A 


Number of 
Connection 
stage 


In case of using monitor function of XG5000, I/O allocation information is displayed. 


I/O module allocation 


information 


Description of each module 


ا× اھا 


Commer 

Main Base(8 Slots) 

Standard CPU Madula(l/O: Maximum 1,024 Points) 
Intemal Cnet Module, RS-232C/RS-485 

DC 24V Input, Transistor Output, 32 Contacts 


|L, RS-232C, Error 


ا 
ال 


A 


3 


AQAj RH 4 P FI 


ÎÎ System Monîtoring - NewPLC - [Base 0] E 


Î Fle Mew Base PIC Help 


DIES 


FS EHE — HEPIS 


Aasigns Infomation - Fxed kfcation 


[P0000 7~ PO03F] 
[P0040 ~ Po07F] 
[P0080 ~ Po11F] 
[P0120 ~ PO15F] 
[P0160 ~ Po19F] 
[P0200 ~ P023F] 
[P0240 ~ P027F] 
[P0280 ~ P031۴] 


|XGB-XBMS 


[lj Slot 0: Intemal Cnet 
j Î Slot 0: XBM_DN325S 


System infomation 
Ef] Base 0: XGB-MOBA 
“je CPU: XGB-XEMS 


i-j] Slat 1: Empty slat 
lia Slot 2 Empty slot 
[ija Slot 3: Empty slot 


ّ [4 Slot 4: Empty slot 
Ë [Js Slot 5: Empty slot 
٤ lij Slot 6: Empty slot 
2 [jj7 Slot 7: Empty slat 
ڭ‎ 

E3 

E System 

E E Sys 

Ready 
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6.9 Online Editing 


It is possible to modify program and communication parameter during operation of PLC without control 
operation stopped. The following describes basic modification. For details of modifying program, refer to 
XG500O Users Manual. 


Items to be modified during operation are as follows. 
e Program 


e Communication parameter 


1) Itdisplays programs that are currently running. 


NewProgram E E ا× ادا‎ 
MOODOD [ GG 11 dg ر ا‎ 
ا1‎ 


DOODOD DOODOD 
1 


LINO UINzOD 
MODONT MIOOOZ HODOZU 


DO100 DO030 


ENO 


2) Click Online, - Start Online Editing . 


Online] Monitor Debug JIools Windove 
Ea] Disconnect 
ا‎ 


Lhange Mode ۴ 


= fead.,, 


a rile, ,, 


RÊ Lompare with PLU,,, 
Reset PLE 


Hh PLC Information... 


ا 


PLE ErrorsfWarnings,,. 
1D Information... 


[e Eorce l#U.,, 


(FF| staf Online Editing Ctrl+ 
FS 
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3) It turns to program modification mode during run when the program background is changed. 


5) Upon the modification of program, click Online, - Write Modified Program . 


Current! E4 


Total 


Lonverting the program into execution codEe,,, 


lt may take long time due to the size of online 
editing program 


Eh PELE Information... 


: PLE Errars7Warnings,.. 
1#Û Information... 


inline editing completed 


e“ 
رال‎ CE IEEE the program only when online 
editing, 
Use the writing function to write comment, 


[$ Corce #0... 


fLarmment! rung carmment, output carirment, 
block masEk,,, 


e 
E Write Modified Program Ctrl 


re. End Online Editing 
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6) Upon the writing of program, click Online, - TEnd Online Editing . 


Monitor Debug Iools Window 


0 


Lhange Mode ۴ 


Write, ,, 


ù BFP 


Hh BELE Information... 
E 
0 e 
PLC Errors/Wamings... ۸ End Online Editing? 
1#Û Information... | 
Caneel _ | 
[3 Force #0... 
e 


E Write Modified Program Ctrl 


(ê End Online Editing 


7) The program background returns and the program modification during run is completed. 


f NewPrograrm 


HOODOO ADDF DODO DODDOD 
DIO1OD DIZO 


moonnî monO0z HODDD4 monons monn20 
بإ لار‎ 


MOOD1F‏ ا 


=» For parameter modification during run, change each parameter on XG-PD and click Online, - Write 
Modified Program ı . 
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6.10 Reading Input/Output Information 


It monitors information of individual modules consisted of XGB series system. 


1) Click Online, - F/O Info, . Then, information of each module connected to the system is monitored. 
#3 information E 3 × 


information Slot lO information 


E 


Base modul 


Module namê 


US Yer. 
IS Date 
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Remarks 


6.11 Monitoring 


It monitors system information of XGB series system. 


(1) Clicking Monitor, displays the following sub-menus. 


Monitor] Debug JIools Window Hel 


Description 


gl Special Module Monitoring 
4 
اا‎ 
ت‎ 


mn Staff Stop Monitoring 


4 Pausing Londitians,, 


Device Monitoring 


Irend Monitoring 


Lustom Events 
Uata Traces 


(2) Items and descriptions 


Click for reverse turn. 


Monitor resumes; 
clicking for resume. 


For details, refer to 
XG5000 Users Manual. 


Designate the start and stop of monitor. 
Pause monitoring. 


Resume paused monitor. 


Pause monitoring if a preset value of device 
corresponds to condition. 

Change the present value of currently selected 
device. 


Monitor general system information. 
Monitor by device (type). 


Monitor trend of device set in the system. 


Monitor the value of device set when an event set 
by a user OCCUrS. 


Trace the value of device. 
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StarlStop Monitoring 
Pause 
Resume 
Pausing Conditions 
Change Current Value 
System Monitoring 
Device Monitoring 
Trend Monitoring 


Custom Events 


Data Traces 
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(a) Change current value 
=lt changes the current value of each device selected in the current program window. 


Lhange Lurrenît Walle E ا7‎ × Lhange Lurrent Walle 
Device: MONZA Device: DOIUD 
Type EIT Type WORD 
Display type: Signed decimal Display type: Signed decimal 
Range: O ~ 1} Range: f-32 ~ 3B 


Lurrent Yalue 
3 On O OIF 


Walue: [h234 


Lurrent Y¥alue 


Forced YOY | Cancel__| Forced YOY | Cancel | 


(b) Device monitoring 
"lt monitors by device (type). 


wî Device Monitoring - NewPLE - [A] E ادا‎ × 
Hl File Edit Yew ELC Window Help اہا۔‎ × 


IREHl#BElHml4R|? BEDO 83 | 8 2 
lElZ #2 | 3 ® F ABE TG #4242244 RA * 


ABBAS 


TOZA TAME HMA Nam U 


XGB-XEMS [online [4 
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(c) Pausing conditions 
=lt stops monitoring in case a device value set in the program corresponds. 


WORD DOOM: 


Monitor Pase 


A Monitor is paused 


hame: DOOM 
Londition: == 
Sel Yalue: ZÛ 
Yale! 


(d) Trend monitoring 

"lt displays device values graphically. 
| Trend Monitoring 

لإا 
FIA‏ 

U 


FU 33; 


EOD 
40 


| DOMO 1 BBD 
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(e) Custom events 


=lt monitors detail information when an event set by a user occurs. Additional user event may be 
registered. 


Event allowance fF Disable f Enable 


ûıdd Event 
Edit Event 


EU 
Ep 
Paste 


WEEE 
Weleie ھۉ&l|‎ 


Cancel | 


ر 


8 


SANE EVEN 
pen Event 


"lt sets basic setting and relative device. 
If rising edge of M0000 device occurs, it records the message of an alarm, “Out of order Water Tank 1” 
and the device values of DOOOO,LOO000,DO0100,N1000 are recorded. 


ا×اة 


Basic Settings | Associated Device Setup | 


Device: jmunnn Yarlables | (Bit type device only) 
Event condition: f Rising 1 7 Falling R f Transition 
Type: [dlarm آ-‎ 


Message: Out of order Mater Tanikl 


Cancel _ | 


= Set the relative device(s). 


2× 


Basic Settings Associated Device Setup 


ûyailable UF {Curren} £ 16 {Maximum} 


Humber Device | Yariable 
1 DUNOu 


1 4 | 


Cancel _ | 


2 
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= Monitor event history of custom event. 


ûm Event 


MOOD Uut of order water Tankl 
Dut of order ater Tank. 
Dut of order Water Tank 
Dut of order ‘water Tank] 


Apply PLL 


Cancel | 


2 


IMenl F | 


= Double-clicking a number produced monitors the relative values of device and the detail message as 
follows. 


Event History ُ 2× 


Event History 


Date: 1384-Û1-Ûl Time: OD:DO:OD:OOD 
EventID: 1 Type: Alarm 
Londition: Rising Device: MOOD 


Iassage: 
ut of order Water Tank د‎ 


Associated device list! 


Remark 


="For details of monitor, refer to XG5000 Users Manual. 
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6.12 RTC function 


“H” type (XBC-DxxxH) supports the RTC (clock) function and user can use this function for time 
management of system or error log. RTC function is executed steadily when power is off or instantaneous 
power cut status. Current time of RTC is renewed every scan by system operation status information flag. 


6.12.1 How to use 


(1) Reading/setting clock data 
(a) Reading or setting from XG5000 
1) Click Online, 2l FPLC Information . 
2) Click PLC RTC tap of PLC Information . 
[nine | Monitor Debug Tools Window اة‎ 
Disconnect CPU | Performance | Password FPLC RTC | 


| 7 State 
: Change Made ٣ PLC RTC is set 
: Read... 


: E Write... a 
: FR Compare with PLC... 


Time 


=> A33 El 
2E 43216 Eî 


Synchronize PLC with PC clock 


Send to PLC | 


Reset PLC... 


E PLC Information... 

ı UP | PLC History... 
PLC Errors Warnings... 
I/O Information... 
Save PLC History 


[mk Farce 1/0... 


(FF Start Online Editing Ctrl+0 
E 


3) In case the user wants to send the clock of PC to PLC, press ‘Synchronize PLC with PC clock’. 
4) In case the user wants to send the clock the user wants, change the setting value of Time box 
and press ‘Send to PLC’. 


(b) Reading by special relay 
The user can monitor as follows by special relay. 
Special relay area Contents 
O07year 9month 


12date 14hour 


20minute 40second 


2000year, Wednesday 


6-21 


Chapter 6 CPU Functions 


(c) Modification of clock data by program 


EH NewProgram 


FODOSE 


Munduu 
آ1‎ 


Year, month 
Date, hour 
Minute, second 
Centaury, day 


Write clock data to temporary device (P, M, K, L, Z, U, D, R) and turn on/off input contact point 
MOOOO. ( If date and day data is not matched, Write is not available.) 
Monitor and check the above special area (FO53~F056) 


(d) How to express the day 


e 
Wednesday | Thursday saturday 


(2) Deviation of clock data 
+2.2s/1d 


1) Initially, RTC may not have any clock data. 
2) When using the CPU module, first make sure to set the accurate clock data. 


3) If any data out of the clock data range is written into RTC, it does not work properly. 
i.e.) 14M 32D 25H 


4) RTC may stop or have an error due to abnormal battery and other causes. The error is released if a 
new clock data is written. 
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Chapter 7 Input/Output Specifications 


7.1 Introduction 
Here describes the notices when selecting digital |O module used for XGB series. 


1) For the type of digital input, there are two types such as current sink input and current source 
input. 


2) The number of max. Simultaneous input contact point is different according to module type. lt 
depends on the input voltage, ambient temperature. Use input module after checking the 
specification. 


3) When response to high speed input is necessary, use interrupt input contact point. Up to 8 
interrupt points are supported. 


4) In case that open/close frequency is high or it is used for conductive load open/close, use 
Transistor output module or triac output module as the durability of Relay Output Module shall 
be reduced. 


5) For output module to run the conductive (L) load, max. open/close frequency should be used 
by 1second On, 1 second Off. 


6) For output module, in case that counter timer using DC/DC Converter as a load was used, 
Inrush current may flow in a certain cycle when it is ON or during operation. In this case, if 
average current is selected, it may cause the failure. Accordingly, if the previous load was 
used, it is recommended to connect resistor or inductor to the load in serial in order to reduce 
the impact of Inrush current or use the large module having a max. load current value. 


Resistor Load _ Inductor Load 


ل 
23 
O‏ 
O £‏ 
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7) Relay life of Relay output module is shown as below. 
Max. life of Relay used in Relay output module is shown as below. 


ا 


ج 


3 
| Î DC 30V Resistive load 
AC 250V Resistive load 


AC 125V Resistive load 


— g Open/Close times (x 10000) 


—— » Open/Close current (A) 
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8) A clamped terminal with sleeve can not be used for the XGB terminal strip. The clamped terminals 
suitable for terminal strip are as follows (JOR 1.25-3:Daedong Electricity in Korea). 


6.0mm or less | O 6.0mm or less ® 


9) The cable size connected to a terminal strip should be 0.3~0.75 ™ stranded cable and 2.8 mm thick. 
The cable may have different current allowance depending on the insulation thickness. 


10) The coupling torque available for fixation screw and terminal strip screw should follow the table below. 


Coupling position Coupling torque range 
IO module terminal strip screw (M3 screw) 42 ~ 58 N:cm 
IO module terminal strip fixation screw 66 ~ 89 Ncm 
(M3 screw) 


11) Relay life graph is not written based on real use. (This is not a guaranteed value). So consider margin. 
Relay life is specified under following condition. 


(a) Rated voltage, load: 3 million times: 100 million times 
(b) 200V AC 1.5A, 240V AC 1A (COS¢ =0.7): 1 million times 

(c) 200V AC 0.4A, 240V AC 0.3A (COS¢Ç =0.7): 3 million times 
(d) 200V AC 1A, 240V AC 0.5A (COS¢ =0.35): 1 million times 
(e) 200V AC 0.3A, 240V AC 0.15A (COS¢ =0.35): 3 million times 
(f) 24V DC 1A, 100V DC 0.1A (L/R=7ms): 1million times 

(g) 24V DC 0.3A, 100V DC 0.03A (L/R=7ms): 3million times 


12) Noise can be inserted into input module. To prevent this noise, the user can set filter for input delay in 
parameter. Consider the environment and set the input filter time. 


Input filter time (ms) Noise signal pulse size (ms) Reference 

1 0.3 

3 1.8 Initial value 
5 3 

10 6 

20 12 

70 45 

100 60 
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(a) Setting input filter 
1) Click |O Parameter, in the project window of XG5000 


Project Window *[ 


E-AF kkk 

Ê-f] NewPLC(NGB-XBCH}-Ofline 
1 2 Varable#Camment 
E Parameter 
أ‎ Basic Parameter 

1 Eî #0 Parameter 
` A-E] Embedded Parameter 
7-Ê Scan Program 

NewPragram‏ ا 


2) Click Module, at the slot location. 


1/0 Parameter Setting 8 اا2‎ 


Module list 


a O0 : Default 


a Base 00 : Default Module Input Filter | Emergency Cull Allocation | 


Delete lol | 8 | | Delete AJl | Delalê | Pirt ¥ | Cancel 
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Default 
: Default 
: Default 
: Default 
: Default 
: Default 
: Default 
: Default 
: Default 
: Default 
: Default 


Digital Module List 
ا“‎ pO tp ا‎ 


ZY INPUTITR OUTPUT, B4‏ 0 ع 
٣ OC 24¥ INPUT RELA’ OUTPUT.‏ 
DC 24¥ INPUT RELA OUTPUT,‏ ع i‏ 


اھ 


E 


DElEE SIO 


4) After setting /O module, click Input Filter. 


Ê 00: DC 24V INPUT/TRC 
A Û1 : Default 
A U2 : Default 
ê 03 : Default 
A Û4 : Default 
5ے‎ 05 : Default 
a 06 : Default 
û Û7 : Default 
û U8 : Default 
gg U : Default 
: Default 


Delete slot | 2| | Delete All | Details | Pint ¥ | EE | 


5) Set filter value. 
Module: Input/Output Module:DC 24V INPUTYTR OUTPUT, 
Input 


Filter: [Standard 3 
Standard 
1 EOE 
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(b) Setting output status in case of error 
1) Click Emergency Out in the |1/O parameter setting window. 


Module list 
O Base O00 : Default 


Input Filter | Emergency Dut 


a 00 : DC 24V INPUT/TRC OC 24¥ INPUT/TR O 3 Standard [ma] EET Poon ~ Poo0aF 
: Default ا ا‎ 
: Default 


aul 


Delete slot | DelteBsse | Bssesenng | _DeeteA | Deas | em YF | Caneel | 


2) Click Emergency Output. 
Module: Input#Qutput Madule:DC 24V INPUIT#TR OUTPUT, 
Input 


Pulse Catch. OLIIL 234L STG 
Output 


Channel OU [OO-UF#] 
Channel O1 [OB-15] 


If itis selected as Clear, the output will be Off and if Hold is selected, the output will be kept. 
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7.2 Basic Digital Input Unit Specifications 


7.2.1 XBM-DR16S input unit (Source/Sink type) 


Basic unit 
Specification XBM-DR16S 
Input point 8 point 
Insulation method Photo coupler insulation 
Rated input voltage DC24V 
Rated input current About 4 mA (00~03: About 7 mA) 
Operation voltage range DC20.4~28.8V (ripple rate < 5%) 
On Voltage/Current DC19V or higher/ 3 mA or higher 
Off Voltage/Current DC6V or lower/ 1 ™A or lower 
Input resistance About 5.6 k% (POO~P03: about 3.3 K%) 


Off + On 
SPONEE 1/3/5/10/20/70/100 ms (set by CPU parameter) Default: 3 ms 


time On ¬+ Off 

Insulation pressure AC560Vrms / 3Cycle (altitude 2000m) 

Insulation resistance 10 M! or more by Megohmmeter 

Common Method 8 point / COM 

Proper cable size Twisted pair 0.3~0.75 m™ (external diameter 2.8 mm or less) 
Current consumption (mA) 180 mA (When Input On LED On) 

Operation indicator Input On, LED On 

- CONRESION 9 pin terminal block connector 

Weight 1409 


Circuit configuration . | Contact 


Internal 
Circuit 


Terminal block NO. 
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7.2.2 XBM-DN16S input unit (Source/Sink type) 


Basic unit 
Specification XBM-DN16S 
Input point 8 point 
Insulation method Photo coupler insulation 
Rated input voltage DC24V 
Rated input current About 4 mA (Contact point 0~3: About 7 mA) 
Operation voltage range DC20.4~28.8V (ripple rate < 5%) 
On Voltage/Current DC19V or higher / 3 mA or higher 
Off Voltage/Current DC6V or less / 1 ™A or less 
Input resistance About 5.6 k% (POO~P03: About 3.3 K%) 


Off > On 
SPONSE 1/3/5/10/20/70/100 ms (set by CPU parameter) Default: 3 ms 


time On + Off 

Insulation pressure AC560Vrms / 3Cycle (altitude 2000m) 
Insulation resistance 10 M! or more by Megohmmeter 
Common method 8 point / COM 

Proper cable size 0.3 mw 

Current consumption 180 mA (when all point On) 

Operation indicator Input On, LED On 


External connection method | 20 pin connector 
Weight 1000 


Circuit configuration . | Contact . | Contact 


Terminal block NO. 
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7.2.3 XBM-DN32S input unit (Source/Sink type) 


Model Basic unit 
Specification XBM-DN32S 


Input point 16 point 

Insulation method Photo coupler insulation 

Rated input voltage DC24V 

Rated input current About 4 ™A (Contact point 0~3: About 7 mA) 
Operation voltage range DC20.4~28.8V (ripple rate < 5%) 

On Voltage/Current DC19V or higher / 3 mA or higher 

Off Voltage/Current DC6V or less / 1 ™A or less 

Input resistance About 5.6 k% (POO~P03: About 3.3 K%) 
Response _Off > On | 1 3/5/10/20/70/100 ms (set by CPU parameter) Default: 3 ms 
4 On ¬+ Off 

Insulation pressure AC560Vrms / 3Cycle (altitude 2000m) 
Insulation resistance 10 M2 or more by Megohmmeter 

Common method 16 point / COM 

Proper cable size 0.3 mM 

Current consumption 200 mA (when all point On) 

Operation indicator Input On, LED On 

CONMECHER 20 pin connector‏ کک 

Weight 1100 


Circuit configuration . | Contact . | Contact 


Internal 
circuit 
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7.2.4 XBC-DR32H / XBC-DN32H input unit (Source/Sink type) 


Basic unit 
Specification XBC-DR32H XBC-DN32H 
Input point 16 point 


Insulation method Photo coupler insulation 

Rated input voltage DC24V 

Rated input current About 4 mA (Contact point 0~3: About 7 mA) 
Operation voltage range DC20.4~28.8V (ripple rate < 5%) 

On Voltage/Current DC19V or higher / 3 ™A or higher 

Off Voltage/Current DC6V or less / 1 ™A or less 

Input resistance About 5.6 kK! (POO~P03: About 3.3 K%) 


Response Off > On 
time On + Off 
Insulation pressure AC560Vrms / 3Cycle (altitude 2000m) 
Insulation resistance 10 M! or more by Megohmmeter 
Common method 16 point / COM 


Proper cable size 0.3 mî 


1/3/5/10/20/70/100 ms (set by CPU parameter) Default: 3 ms 


Current consumption 200 mA (when all point On) 


Operation indicator Input On, LED On 


External connection 
method 


Weight 600g 
Circuit configuration . | Contact . Contact 


24 points connecting connector (M3 X 6 screw) 


Terminal block no. 
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7.2.5 XBC-DR64H / XBC-DN64H input unit (Source/Sink Type) 


Basic unit 


Speicification XBC-DR64H XBC-DN64H 


Input point 32 point 

Insulation method Photo coupler insulation 

Rated input voltage DC24V 

Rated input current About 4 ™A (Contact point 0~3: About 7 ™A) 

Operation voltage range DC20.4~28.8V (ripple rate < 5%) 

On Voltage/Current DC19V or higher / 3 ™A or higher 

Off Voltage/Current DC6V or less / 1 ™A or less 

Input resistance About 5.6 k2 (POO~P03: About 3.3 K%) 

E 0 2 7 1/3/5/10/20/70/100 ms (set by CPU parameter) Default: 3 ms 
Insulation pressure AC56O0Vrms / 3Cycle (altitude 2000m) 
Insulation resistance 10 M® or more by Megohmmeter 
Common method 16 point / COM 

Proper cable size 0.3 mm 

Current consumption 200 mA (when all point On) 

Operation indicator Input On, LED On 

External connection 
method 


42 point connecting connector (M3 X 6 screw) 


9000 
Circuit configuration . | contact . | contact 


Photo coupler 


Internal 
circuit 
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7.3 Basic Digital Output Unit Specification 


7.3.1 XBM-DR16S relay output unit 


Model Basic unit 
Specification XBM-DR16S 


Output point 8 point 

Insulation method Relay insulation 

Rated load voltage / current | DC24V 2A(Resistive load) / AC220V 2A(COSY = 1), SA/COM 
Min. load voltage/current DC5V / 1 mA 

Max. load voltage/current AC250V, DC125V 

Off leakage current 0.1 ™A (AC220V, 60 Hz) 

Max. On/Off frequency 3,600 times/hr 

Surge absorber None 

Mechanical 20 millions times or more 

Rated load voltage / current 100,000 times or more 

AC200V / 1.5A, AC240V / 1A (COSY = 0.7) 100,000 times or more 
AC200V / 1A, AC240V / 0.5A (COSY = 0.35) 100,000 times or more 
DC24V / 1A, DC100V / 0.1A (L/ R = 7 ms) 100,000 times or more 


Service 
life Electrical 


Response | Off => On 10 ms or less 


me On ¬+ Off 12 ms or less 
Common method 8 point / COM 
Proper cable size Twisted pair0.3~0.75 mî (External diameter 2.8 mm or less) 


Current consumption 360 ™A (when all point On) 
Operation indicator Output On, LED On 

External connection method | 9 point terminal block connector 
Weight 140g 


Circuit configuration Contact 


Terminal block NO. 
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7.3.2 XBM-DN16S transistor output unit (Sink type) 


Basic unit 
Specification XBM-DN16S 
Output point 8 point 
Insulation method Photo coupler insulation 
Rated load voltage DC 12/ 24V 
Load voltage range DC 10.2 ~ 26.4V 
Max. load voltage output: 0.2A/ 1point, | 
utput for positioning (P20, P21): 01.A/ 1 point, 2A/1 COM 
Off leakage current 0.1 ™A or less 
Max. inrush current 4A/10 ms or less 
Max. voltage drop (On) DC 0.4V or less 
Surge absorber Zener Diode 
Response Off > On 1 ms or less 
time On 4 Off 1 ms or less (Rated load, resistive load) 
Common method 8 point / COM 
Proper cable size 0.3 Mw 
Current consumption 180 mA (when all point On) 
External Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less) 
power supply | Current 10 MA or less (DC24V connection) 
Operation indicator Output On, LED On 
External connection method 20 pin connector 
Weight 1000 


Circuit configuration Contact 


1 0012/24۷ 


Terminal block NO. 
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7.3.3 XBM-DN325S transistor output unit (Sink type) 


Basic unit 
Specification XBM-DN32S 
Output point 16 point 
Insulation method Photo coupler insulation 
Rated load voltage DC 12/ 24V 
Load voltage range DC 10.2 ~ 26.4V 


General output: 0.2A/ 1point, 


ONE Output for positioning (P20, P21): 01.A/ 1 point, 2A/1COM 


Off leakage current 0.1 ™A or less 

Max. inrush current 4A/10 ms or less 

Max. voltage drop (On) DC 0.4V or less 

Surge absorber Zener Diode 

Response Off > On 1 ms or less 

time On 4 Off 1 mS or less (Rated load, resistive load) 
Common method 16 point / COM 

Proper cable size 0.3 ™w 

Current consumption 200 mA (when all point On) 

External Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less) 
power supply | Current 10 MA or less (DC24V connection) 
Operation indicator Output On, LED On 


External connection method 20 pin connector 
Weight 1100 


Circuit configuration Contact 


0012/24۷ 


Terminal block NO. 
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7.3.4 XBC-DR32H output unit 


Basic unit 
XBC-DR32H 
16 point 
Relay insulation 


DC24V 2A (Resistive load) / AC220V 2A (COSOD = 1), SA/COM 


DC5V/1 m™ 

AC250V, DC125V 

0.1 mA (AC220V, 60 Hz) 

3,600 times / hour 

None 

20 million or above 

Rated load voltage / current one hundred thousand or above 
AC200V / 1.5A, AC240V / 1A (COSD = 0.7) one hundred thousand or above 
AC200V / 1A, AC240V / 0.5A (COS®D = 0.35) one hundred thousand or above 
DC24V / 1A, DC100V / 0.1A (L / R = 7 ms) one hundred thousand or above 


10 ms or less 


12 ms or less 
4 point / COM 
Strand wire 0.3~0.75 mî (External diameter 2.8 mm or less) 


360 mA (When all output are on) 


Output On, LED On 
24 point connecting connector (M3 X 6 screw) 


6009 


contact Contact 


Terminal block no. 
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Specification 
Output point 
Insulation method 


Rated load 
voltage/current 
Min. load 
voltage/current 
Max. load voltage 


Off leakage current 
Max. on/off frequency 
Surge killer 

Mechanical 


Electrical 


Response 
time On ¬+ Off 
Common method 
Proper cable size 


Internal consumption 
current 


Operation indicator 


External connection method 
Weight 


Circuit configuration 


= FE TMH — 


a E O e ®) 
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7.3.5 XBC-DR64H output unit 
Model Basic unit 
Specification XBC-DR64H 
Output point 32 point 
Insulation method Relay insulation 


ald loa DC24V 2A (resistive load) / AC220V 2A (COS® = 1), SA/COM 
voltage/current 
Min. load DCSV / 1 mA 
voltage/current 
Max. load voltage AC250V, DC125V 
Off leakage current 0.1 mA (AC220V, 60 Hz) 
Max. on/off frequency 3,600 times / hour 
Surge killer None 
Mechanical 20 million or above 
Rated load voltage / current one hundred thousand or above 
Life Electrical AC200V / 1.5A, AC240V / 1A (COS®D = 0.7) one hundred thousand or above 
AC200V / 1A, AC240V / 0.5A (COS® = 0.35) one hundred thousand or above 
DC24V / 1A, DC100V / 0.1A (L/ R = 7 ms) one hundred thousand or above 
Response | Off + On 10 ms or less 
time On ¬+ Off 12 ms or less 
Common method 4 point / COM (COMO~COMS3), 8 point / COM (COM4~COMS5) 
Proper cable size Strand wire 0.3~0.75 mî (External diameter 2.8 mm or less) 
Internal consumption 
current 
Operation indicator Output On, LED On 
External connection method 42 point connecting connector (M3 X 6 screw) 
Weight 900g 
Circuit configuration . | Contact . | Contact 


720 mA (When all output are on) 


ا 


SS 


Terminal block no. 
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7.3.6 XBC-DN32H output unit (Sink type 


Basic unit 


XBC-DN32H 


Specificatlor 


16 point 
Photo coupler insulation 


DC 12/ 24V 


DC 10.2 ~ 26.4V 


General output: 0.5A/ 1 point, 
Output for positioning (P20, P21, P22, P23): 01.A/ 1 point, 2A/1 COM 


0.1 mA or less 

4A/10 ms or less 

DC 0.4V or less 

Zener diode 

1 ms or less 

1 ms or less (Rated load, resistive load) 

4 point / COM 

Strand wire 0.3~0.75 m™ (external diameter 2.8 m or less) 
400 mA (When all output are on) 

DC12/24V + 10% (ripple voltage 4 Vp-p or less) 
25 ™A or less (When connecting DC24V) 
Output On, LED On 

24 point connecting connector (M3 X 6 screw) 


500g 


Contact : Contact 


TB20 
L_ 
L_Î 


12/24۷ 


[B23 
[B24 
TBo4_ PC 
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Terminal block no. 


Output point 
Insulation method 


Rated load 
voltage/current 
Min. load 
voltage/current 


Max. load voltage 


Off leakage current 
Max. on/off frequency 
Surge killer 

Output point 
Off > On 
On 4 Off 


Response time 


Common method 


Proper cable size 

Internal consumption 
current 

External power | Voltage 
supply Current 


Operation indicator 
External connection method 


Weight 


Circuit configuration 


BA IMI Z2 — 


C 
1 
R 
C 
U 
1 
T 
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7.3.7 XBC-DN64H output unit (Sink type 

Basic unit 
Specification XBC-DN64H 

Output point 32 point 

Insulation method Photo coupler insulation 


Rated load 
voltage DC 12/ 24V 


Load voltage range DC 10.2 ~ 26.4V 
General output: 0.5A/ 1 point, 
Output for positioning (P20, P21, P22, P23): 01.A/ 1 point, 2A/1COM 
Off leakage current 0.1 ™ or less 
Max. inrush current 4A/ 10 ms or less 
Surge killer Zener diode 
Response Off > On 1 ms or less 
time On + Off 1 ms or less (Rated load, Resistive load) 
Common method 4 point / COM (COMO~COM3), 8 point / COM (COM4~COM5) 
Proper cable size Strand wire 0.3~0.75 m™ (external diameter 2.8 mm or less) 


Internal consumption 
current 


External power | Voltage DC12/24V ±+ 10% (Ripple voltage 4 Vp-p or less) 
supply Current 25 ™ or less (when connecting DC24V) 
Operation indicator Output On, LED On 

External connection method 42 point connecting connector (M3 X 6 screw) 
Weight 


Max. load current 


500 mA (When all output are on) 


contact . contact 


ا و ا د ع ی 


H1 -COD—O 


B42 
TBO4 DC12/24V 


Terminal block no. 
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7.4 Digital Input Module Specification 


7.4.1 8 point DC24V input module (Source/Sink type) 


DC input module 


Specification XBE-DCO8A 
Input point 8 point 

Insulation method Photo coupler insulation 

Rated input voltage DC24V 

Rated input current About 4 mA 

Operation voltage range DC20.4~28.8V (ripple rate < 5%) 

On Voltage/Current DC19V or higher / 3 mA or higher 

Off Voltage/Current DC6V or less / 1 ™A or less 

Input resistance About 5.6 K% 


Off > On 
PONE 1/3/5/10/20/70/100 ms(set by CPU parameter) Default: 3 ms 


time On ¬+ Off 
Insulation pressure AC560Vrms / 3Cycle (altitude 2000m) 
Insulation resistance 10 M® or more by Megohmmeter 
Common method 8 point / COM 
Proper cable size Stranded pair 0.3~0.75 ™ (External diameter 2.8 m or less) 
Current consumption 30 ™A (when all point On) 
Operation indicator Input On, LED On 
ONRESHEN 9 point terminal block connector 
Weight 52 g 
Circuit configuration . | Contact 
TB! 0 
TB2 1 TB1 
TB3 2 TB2 
TB4 3 . 
TB4 
TBS 4 TB5 
TB6 5 TB6 
TB7 6 B7 
Terminal block NO. TB8 7 
TB9 COM 
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7.4.2 16 point DC24V input module (Sink/Source type) 


Model DC input module 
Specification XBE-DC16A 


Input point 16 point 

Insulation method Photo coupler insulation 

Rated input voltage DC24V 

Rated input current About 4 mA 

Operation voltage range DC20.4~28.8V (ripple rate < 5%) 
On Voltage/Current DC19V or higher / 3 mA or higher 
Off Voltage/Current DC6V or less / 1 ™A or less 

Input resistance About 5.6 K% 


Response Off > On 
time On + Off 
Insulation pressure AC560Vrms / 3Cycle (altitude 2000m) 


1/3/5/10/20/70/100 ms (set by CPU parameter) Default: 3 ms 


Insulation resistance 10 M! or more by Megohmmeter 

Common method 16 point / COM 

Proper cable size Stranded cable 0.3~0.75 m (External diameter 2.8 mm or less) 
Current consumption 40 ™A (when all point On) 

Operation indicator Input On, LED On 


External connection method 8 pin terminal block connector + 10 pin terminal block connector 


Circuit configuration . | Contact 
TB3 2 TB2 
TB4 3 TB3 
TB5 4 184 
TB5 
TB6 5 
TB6 
TB7 6 TB7 
Photo coupler TB8 7 TB8 
TB1 8 TB1 
TB2 9 TB2 
TB3 A TB3 
TB4 B B4 
Terminal block NO. TBS e TB5 
TB6 
TB6 D TB7 
TB7 E TB8 
TB8 F TB9 
TB9 | COM B10 
TB10 COM 
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7.4.3 32 point DC24V input module (Source/Sink type) 


DC input module 


XBE-DC32A 
32 point 
Photo coupler insulation 
DC24V 
About 4 mA 
DC20.4~28.8V (ripple rate < 5%) 
Refer to Derating diagram 
DC 19V or higher / 3 ™A or higher 


DC 6V or less / 1 ™A or less 
About 5.6 K$ 


1/3/5/10/20/70/100 ms (set by CPU parameter) Default:3 ms 


AC 560Vrms / 3 Cycle (altitude 2000m) 
10 M2 or more by Megohmmeter 

32 point / COM 

0.3 mm 

50 mA (when all point On) 

Input On, LED On 

40 pin connector 

600 


Contact 


J DC28.8V 


40 5055 C 
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Specification 
Input point 


Insulation method 

Rated input voltage 
Rated input current 
Operation voltage range 
Input Derating 

On Voltage/Current 

Off Voltage/Current 

Input resistance 

Off > On 
On 4 Off 


Insulation pressure 


Response 
time 


Insulation resistance 
Common method 

Proper cable size 

Current consumption 
Operation indicator 
External connection method 
Weight 


Circuit configuration 


Terminal block NO. 


Input Derating diagram 


20 30 
Ambient temperature ( C ) 
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7.5 Digital Output Module Specification 


7.5.1 8 point relay output module 


Relay output module 


Specification XBE-RYO8A 
Output point 8 point 
Insulation method Relay insulation 
Rated load voltage / Current | DC24V 2A (Resistive load) / AC220V 2A (COSY = 1), SA/COM 
Min. load voltage/Current DC5V / 1 mA 
Max. load voltage/Current AC250V, DC125V 
Off leakage current 0.1 mA (AC220V, 60 FZ) 
Max. On/Off frequency 3,600 times/hr 
Surge absorber None 

Mechanical 20 millions times or more 


Rated load voltage / current 100,000 times or more 

Service life ا‎ AC200V / 1.5A, AC240V / 1A (COSY = 0.7) 100,000 times or more 
AC200V / 1A, AC240V / 0.5A (COSY = 0.35) 100,000 times or more 

DC24V / 1A, DC100V / 0.1A (L/ R = 7 ms) 100,000 times or more 

Response | Off > On 10 ms or less 

time On + Off 12 mS or less 

Common method 8 point / COM 

Proper cable size Twisted pair0.3~0.75 mî (External diameter 2.8 mm or less) 


Current consumption 230 ™A (when all point On) 
Operation indicator Output On, LED On 

External connection method 9 point terminal block connector 
Weight 809 


Circuit configuration : Contact 


Terminal block NO. 
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7.5.2 16 point relay output module 


Relay output module 

Specification XBE-RY 16A 

Output point 16 point 

Insulation method Relay insulation 

Rated load voltage/ current DC24V 2A (Resistive load) / AC220V 2A (COSY = 1), SA/COM 
Min. load voltage/current DC5V / 1 mA 

Max. load voltage/current AC250V, DC125V 

Off leakage current 0.1 ™A (AC220V, 60 Hz) 

Max. On/Off frequency 3,600 times/hr 

Surge absorber None 

Mechanical 20 millions times or more 

Rated load voltage / current 100,000 times or more 

AC200V / 1.5A, AC240V / 1A (COSY = 0.7) 100,000 times or more 
AC200V / 1A, AC240V / 0.5A (COSY = 0.35) 100,000 times or more 
DC24V / 1A, DC100V / 0.1A (L/ R = 7 ms) 100,000 times or more 


Service 
life Electrical 


Response | Off > On 10 ms or less 


time On ¬+ Off 12 ms or less 
Common method 8 point / COM 
Proper cable size Twisted pair0.3~0.75 mî (External diameter 2.8 mm or less) 


Current consumption 420 mA (when all point On) 

Operation indicator Output On, LED On 

External connection method | 9 point terminal block connector x 2 ea 
Weight 1309 


Circuit configuration : Contact 


Terminal block NO. 


T|M|OUO|OUWUZD O 


C2 
O 
= 
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7.5.3 8 point transistor output module (Sink type) 


Transistor output module 
Specification XBE-TNO8A 
Output point 8 point 
Insulation method Photo coupler insulation 
Rated load voltage DC 12/ 24V 
Load voltage range DC 10.2 ~ 26.4V 
Max. load voltage 0.5A / 1 point 
Off leakage current 0.1 ™ or less 
Max. inrush current 4A/10 ms or less 
Max. voltage drop (On) DC 0.4V or less 
Surge absorber Zener Diode 
Response | Off > On 1 ms or less 
time On 4+ Off 1 ms or less (Rated load, resistive load) 
Common method 8 point / COM 
Proper cable size Stranded pair 0.3~0.75 ™ (External diameter 2.8 mm or less) 
Current consumption 40 ™A (when all point On) 
External Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less) 
lL Current 10 mA or less (DC24V connection) 
Operation indicator Output On, LED On 
‌ COREG 10 point terminal block connector 
53 


Circuit configuration Contact 


DC12/24V 


Terminal block NO. 
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7.5.4 16 point transistor output module (Sink type) 


Transistor output module 
Specification XBE-TN16A 
Output point 16 point 
Insulation method Photo coupler insulation 
Rated load voltage DC 12/ 24V 
Load voltage range DC 10.2 ~ 26.4V 
Max. load voltage 0.2A / 1 point, 2A / 1COM 
Off leakage current 0.1 ™A or less 
Max. inrush current 4A/10 ms or less 
Max. voltage drop (On) DC 0.4V or less 
Surge absorber Zener Diode 
Response Off > On 1 ms or less 
time On + Off 1 ms or less (Rated load, resistive load) 
Common method 16 point / COM 
Proper cable size Stranded pair 0.3~0.75 ™ (External diameter 2.8 m or less) 
Current consumption 60 mA (when all point On) 
External Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less) 
power supply | Current 10 mA or less (DC24V connection) 
Operation indicator Output On, LED On 
External connection method 8 pin terminal block connector + 10 pin terminal block connector 
54 g 
Circuit configuration : Contact 
TBO! 0 
TBO2 1 
TBO3 2 
TBO5S 4 TBO5 
TBO06 5 TBO6 
TBO7 6 TBO7 
TB08 7 TBO8 
TBO! 8 
TBO2 9 01 
TBO3 A 
TB04 B 
TES TC] 
TBO6 D TBO6 
LL TBO7 E TBD? 
Terminal block no.|__ _ TBO8 F TBO8 
DC12 
TBO9 /24V TBO9 
TB10 com | B® 
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7.5.5 32 point transistor output module (Sink type) 


Model Transistor output module 
Specification XBE-TN32A 


Output point 32 point 
Insulation method Photo coupler insulation 
Rated load voltage DC 12/ 24V 
Load voltage range DC 10.2 ~ 26.4۷ 
Max. load voltage 0.2A / 1 point, 2A / 1COM 
Off leakage current 0.1 mA or less 
Max. inrush current 0.7A/10 ms or less 
Max. voltage drop (On) DC 0.4V or less 
Surge absorber Zener Diode 
RES EÊ Off > On 1 ms or less 
On ¬+ Off 1 ms or less (Rated load, resistive load) 
Common method 32 point / COM 
Proper cable size 0.3 mM 
Current consumption 120 mA (when all point On) 
External power | Voltage DC12/24V + 10% (ripple voltage 4 Vp-p or less) 
supply Current 20 ™ or less (DC24V connection) 
Operation indicator Output On, LED On 
External connection method 40 pin connector 


600 
Circuit configuration . | Contact . | Contact 


o 
8 


Internal 
circuit 


A05 


OOOUOUOUO OOOO Ww 
a Ri fo rb r ONS O. OO 


BO01, BO02 


DC12/24V 
Terminal block NO. 
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7.6 IO Wiring by Using Smart Link Board 


7.6.1 Smart link board 


Easy wiring is available by connecting the IO connector with smart link board. 
The available smart link and IO cable are as follows. 


XGB Smart link Connection cable 


e Model Length Content 


Classification Model Model of pin 


XBM-DN32S e 
Main unit SLP-TA40P | 40 SLT-CT101-XBM 0 
XBM-DN16S (2OPin + 20Pin) 


EE OT 40 SLT-CT101-XBE For extension module 
connection 
SLP-140P 40 SLT-CT101-XBE (40Pin) 


XBE-TN32A For extension module 
: connection (40Pin) 
فا‎ E Exclusive for relay built-in 


SLP type 


It describes wring of XGB, SLP-T40P and SLT-CT101-XBM. 
For wring of other smart link boards or XGB extension module, refer to XGB user manual for hardware. 


(1) SLT-T40P terminal array 


Terminal array of SLP-T40P is as follows. 


ltem Specification 
Rated voltage | AC/DC 125[V] 
Rated current | Max. 1[A] 
Withstanding 600V 1min 
voltage 
Insulation 100% (DC500۷) 
resistor 
Cable ` 25] or below 
specification 
/ Terminal/screw | M3 X 8L 
6.2 kef.cm Or 
E B2 | B3 | B4 | B85 3E 3E Bû | Bil | B2 | BI3 | BI4 j BI5 | BI6 3E 3E Torque above 
Tomine eer IYO 
material 
Weight 1869 
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(2) Wiring of SLT-T4O0P and XGB main unit 
Wiring of XGB main unit through SLP-T40P and SLT-CT101-XBM is as follows. 


XBM-DON32S 


SLT-CT101-XBM 


At this time, relationship of XGB IO signal and Smart link board terminal number is as follows. 
The following figure describes signal allocation when SLT-CT101-XBM is used as connection cable. 
When the user makes the cable, make sure that wring is done as figure below. 


تقد أ واه | قاد أ 7د | قاد أ 5اش | ماش | 3اد | علد أ الف أ تلغ | قه أ قد أ 7ه أ قغ | كد أ مةك أ تة | عة أ أف 


12 


FPS | FOF PIB 


Luma | P3 PUES 


CII 


FooF 


PUEI | PUES PEF 


PIED Cin 


PIES | PDEA | PEC | PEE Î EO 
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Chapter 8 Built-in High-speed Counter Function 


XGB series have built-in function of High-speed counter in basic unit. This chapter describes specifications 


and usage of High-speed counter’s function. 


8.1 High-speed Counter Specifications 


Û It describes specifications, setting and usage of function, programming and wiring with external 


device of built-in basic unit. 


8.1.1 Performance specifications 
1) Performance specification 


Description 
Classification 
“H” type 
Count input Signal A-phase, B-phase 
iê Input type Voltage input (Open collector) 
Signal level 24۷ 
Max. coefficient speed 20 kpps 100 kpps 
1 phase 4 (20kpps 4 channels) 8 (10kpps 4 channels/20kpps 4 channels) 

Number of 

In case of 2 multiplication: 10kpps (5Okpps 2 channels/ 10kpps 2 channels) 
channels 2 phase 4 

In case of 4 multiplication: 8kpps (5Okpps 2 channels/ 8kpps 2 channels) 


Signed 32 Bit (-2,147,483,648 ~ 2,147,483,647) 
Linear count (if 32-bit range exceeded, Carry/Borrow occurs) 
Counter max. and min. value is indicated 

Ring count (repeated count within setting range) 
1-phase input 

2-phase input 

CW/CCW input 


Coefficient range 


Count mode 


(Program setting) 


Input mode 


(Program setting) 


Signal type Voltage 

1 phase input Increasing/decreasing operation setting by B-phase input 
Up/Down Increasing/decreasing operation setting by program 
setting 2 phase input | Automatic setting by difference in phase 


A-phase input: increasing operation 
B-phase input: decreasing operation 
1 multiplication 
4 multiplication 


CW/CCW 


1 phase input 
2 phase input 


Multiplication 


function 
CW/CCW 1 multiplication 
Signal Preset instruction input 
Control input | Signal level! | DC 24V input type 
Signal type Voltage 


1 point/channel (for each channel) | 2 point/channel (for each channel) 


:output contact point of basic unit | :output contact point of basic unit 


available 


=, =<, <) or section compared output 


Output points 


External available 
output Select single- d (>, >= 
Tê elect single-compared (>, >=, 
(included or excluded) (program setting) 
Output type Relay, Open-collector output (Sink) 
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Description 


Classification 


Count Enable To be set through program (count available only in enable status) 


Preset function To be set through terminal (contact) or program 


Auxiliary mode Count Latch 


2) Counter/Preset input specification 


Classification Spcification 


24V DC (20.4V ~ 28.8V) 
4mA 
20.4۷ 
6V 


“H” type 
XBC-DN32/64H,XBC-DR32.64H 


Input voltage 
Input current 
On guranteed voltage (min.) 


Off guranteed voltage (max.) 


8.1.2 Designation of parts 
1) Designation of parts 


Name “S’type 
XBM-DN16/32S XBM-DR16S 
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Usage 


2-phase 
A-phase input 
B-phase input 
A-phase input 
B-phase input 
Preset input terminal 
No use 
Preset input terminal 
No use 


Common terminal 


1-phase 
Counter input terminal 
Counter input terminal 
Counter input terminal 
Counter input terminal 
Preset input terminal 
Preset input terminal 
Preset input terminal 
Preset input terminal 


Common terminal 


Usage 


2-phase 
A-phase input 
B-phase input 
A-phase input 
B-phase input 
A-phase input 
B-phase input 
A-phase input 
B-phase input 
Preset input terminal 
No use 
Preset input terminal 
No use 
Preset input terminal 
No use 


Preset input terminal 


No use 
Input common 


1-phase 
Counter input terminal 
Counter input terminal 
Counter input terminal 
Counter input terminal 
Counter input terminal 
Counter input terminal 
Counter input terminal 
Counter input terminal 
Preset input terminal 
Preset input terminal 
Preset input terminal 
Preset input terminal 
Preset input terminal 
Preset input terminal 
Preset input terminal 
Preset input terminal 
Input common 
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Names 


2-phase 
ChO A-phase input 
ChO B-phase input 
Ch2 A-phase input 
Ch2 B-phase input 
ChO preset 24V 


Ch2 preset 24V 


Input common 


1-phase 
ChO counter input 
Ch1 counter input 
Ch2 counter input 
Ch3 counter input 
ChO preset 24V 
Ch1 preset 24V 
Ch2 preset 24V 
Ch4 preset 24V 


Input common 


Names 


2-phase 

ChO A-phase input 
ChO B-phase input 
Ch2 A-phase input 
Ch2 B-phase input 
Ch4 A-phase input 
Ch4 B-phase input 
Ch6 A-phase input 
Ch6 B-phase input 
ChO preset 24V 


h2 preset 24V 


h4 preset 24V 


h6 preset 24V 


Input common 
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1-phase 
ChO counter input 
Chi counter input 
Ch2 counter input 
Ch3 counter input 
Ch4 counter input 
Ch5 counter input 
Ch6 counter input 
Ch7 counter input 
ChO preset 24V 
Chl preset 24V 
Ch2 preset 24V 
Ch4 preset 24V 
Ch5 preset 24V 
CN6 preset 24V 
Ch7 preset 24V 
Ch8 preset 24V 
Input common 


(a) “S” type 
Terminal 
No. 
PO0O 
P001 
P002 
P003 
P004 
POO5 
PO06 
P007 
COMO 
(b) “H” type 


Terminal 
No. 
POQO 
PQO 1 
P002 
PO03 
P004 
POOS 
P006 
P007 
P008 
PO09 
POOA 
POOB 
POOC 
POOD 
POOE 
POOF 
COMO 


On/Off 
guaranteed 
voltage 
20.4~28.8۷ 


6V or less 
20.4~28.8V 
6V or less 
20.4~28.8V 
6V or less 
20.4~28.8V 
6V or less 
20.4~28.8V 
6V or less 
20.4~28.8V 
6V or less 
20.4~28.8V 


6V or less 
20.4~28.8۷ 


6V or less 


Operation 


On 
Off 


Ch 0 
A-phase input 


Ch 0 
B-phase input 


Ch 2 
A-phase input 


Ch 2 
B-phase input 


Ch 0 


Preset input 


Ch 2 


Preset input 
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2) Interface with external devices 


The internal circuit of High-speed counter is as shown below. 


Ch 0 


Pulse input 


Ch 1 


Pulse input 


Ch 2 


Pulse input 


Ch 3 


Pulse input 


Ch 0 


Preset input 


Ch 1 


Preset input 
Ch 2 
Preset input 


Ch 2 


Preset input 


COM (input common) 


Terminal 
No. 
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(a) “S” type 


On/Off 


guaranteed 


voltage 
20.4~28.8۷ 
6V or less 
20.4~28.۷ 
6V or less 
20.4~28.8۷ 
6V or less 
20.4~28.8۷ 
6V or less 
20.4~28.8۷ 
6V or less 
20.4~28.۷ 
6V or less 


20.4~28.8۷ 
6V or less 

20.4~28.8۷ 
6V or less 


20.4~28.8۷ 
6V or less 
20.4~28.8۷ 
6V or less 
20.4~28.۷ 
6V or less 
20.4~28.8۷ 
6V or less 
20.4~28.۷ 
6V or less 
20.4~28.8۷ 
6V or less 
20.4~28.8۷ 
6V or less 
20.4~28.8۷ 


6V or less 


Operation 


ChO 
A-phase input 
ChO 
B-phase input 
Ch2 
A-phase input 
Ch2 
B-phase input 
Ch4 
A-phase input 
Ch4 
B-phase input 
Ch 6 
A-phase 

input 
Ch 6 
B-phase 
input 
Ch O0 


Preset input 


Ch 2 


Preset input 


Ch 4 


Preset input 


Ch 6 


Preset input 


ChO 
Pulse input 
Ch 1 
Pulse input 
Ch2 
Pulse input 
Ch3 
Pulse input 
Ch4 
Pulse input 
Ch5 


Pulse input 


Ch 6 


Pulse input 


Ch7 


Pulse input 


ChO 
Preset input 
Ch 1 
Preset input 
Ch2 
Preset input 
Ch3 
Preset input 
Ch 4 
Preset input 
Ch5 
Preset input 
Ch 6 
Preset input 
Ch7 


Preset input 


COM (input common) 
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Terminal 
No. 


Internal circuit 
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8.1.3 “S” type Functions 


1) Counter mode 


A) High Speed counter module can count High Speed pulses which can not be processed by CPU 


module’s counter instructions (CTU, CTD, CTUD, etc.), up to binary value of 32 bits (- 
2,147,483,648 ~ 2,147,483,647. 


B) Available input is 1-phase input, 2-phase input and CW/ CCW input. 
C) Count increasing/decreasing methods are as follows; 
(1) For 1-phase input: (1) Increasing/decreasing count operation by program setting 


(2) Increasing/decreasing count operation by B-phase input signal 
(2) For 2-phase input: setting by difference in phase between A-phase and B-phase 


(3) For CW/CCW input: Increasing operation if B-phase is LOW with A-phase input, and 


Decreasing operation if A-phase is LOW with B-phase input. 
D) Auxiliary modes are as follows; 


@ Count Latch 
@Periodic Pulse Count 


E) Pulse input mode 


(1) Increasing/decreasing count operation by program setting 
a) 1-phase 1-input 1-multiplication operation mode 


A-phase input pulse counts at rising and increasing/decreasing will be decided by the 
applicable program. 


Increasing/Decreasing classification 0 pulse 
Increasing count 
Decreasing count 


A-phase input pulse 


falling 
Increasing/decreasing count setting signal Off 


Increasing/decreasing count setting signal On 


e Operation example 


A-phase input pulse 


Increasing/Decreasing 


count setting signal 


Count value 10 : 


MM F12 F10 F2 FM F0 Fi 
له‎ Increasing وو‎ Decreasing وا‎ Increasing 
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(2) Increasing/decreasing count operation by B-phase input signal 
a) 1-phase 2-input 1-multiplication operation mode 
A-phase input pulse counts at rising and increasing/decreasing will be decided by B- 


phase. 


A-phase input pulse A-phase input pulse 
rising falling 


B-phase input pulse 


Count value 7 i 8 : : : ب ب‎ 1 : 8 


Increasing STE Decreasingp|jag— Increasing‏ م 


2) 2-phase count mode 
a) 2-phase 4-multiplication operation mode 
A-phase input pulse and B-phase input pulse count at rising/falling respectively. If A-phase 
input is antecedent to B-phase input, increasing operation starts, and if B-phase input is 


antecedent to A-phase input, decreasing operation starts. 


= Operation example 


A-phase input pulse 1 
B-phase input pulse 4 


Count value 2 3 


و ووو وو ووو 
۾ Decreasing‏ و Increasing‏ | 
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3) CW(Clockwise)/CCW(Counter Clockw’ ise) operation mode 
A-phase input pulse counts at rising , or B-phase input pulse counts at rising. 
Increasing operation executed when B-phase input pulse is Low with A-phase input pulse at 


rising, and Decreasing operation executed when A-phase input pulse is Low with B-phase 


input pulse at rising. 


Increasing/Decreasing : : 
A-phase input pulse High A-phase input pulse Low 


= Operation example 


A-phase input Seb 


B-phase input pulse) 


Count value 


ENN 


| nereasing ga Decreasing و‎ 


(2) Counter type 
2 types of count (Linear counter, Ring counter) can be selected for the applicable use based on 


functions. 


Special Module Parameter 
High Speed Counter Module 


Pararneter CHI LH 2 
Ll Counter made نا‎ Linear Linear Linear 
Ll Pulse input made 1-Phs 1l #1 1-Phs 1-lr #1 1-Phs 1-ln #1 
Internal preset 


Eslermal prezek 
Ring counter wale 


Comp output mode 
Lamp output min. 
Lomp output max. 


Comp output point 


Unit time [mz] 


Pulse#Rey walue 


. EF mode is saved at the following special K area. 


Area per each channel (word) 
Ch.O Ch.1 Ch.2 Ch.3 Reference 


K300 K330 K360 K390 
mode : ring 


*1) If counter mode is set as value other than 0, 1, error code ‘20’ will occur. 
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2 types of count can be selected for the applicable use based on functions. 
A) Linear counter 
= Linear Count range: -2,147,483,648 ~ 2,147,483,647 
= lf count value reaches the maximum value while increased, Carry will occur, and if count 
value reaches the minimum value while decreased, Borrow will occur. 
= |f Carry occurs, count stops and increasing is not available but decreasing is available. 


= lf Borrow occurs, count stops and decreasing is not available but increasing is available. 


+2, 7 


Decreasing Increasing 


-2,147,483,8 


Count start point : 
Borrow 
e Carry 


B) Ring count 
= Ring Count range: user-defined minimum value ~ user-defined maximum value 


= Count display: If Ring Counted, user-defined minimum value of Ring Count is counted and 
displayed, but the value is not displayed. 


Special Module Parameter 


High Speed Counter Madule 


Parameter 
[| Counter mode 
L_l Pulse input made 
Internal preset 


Linear Linear 


1-Phs 11n #1 1-Phs 1-ln #1 


External preset 
1 


Ring counter Yale 1000 
[Magnitude] 


[Ll] Eomp output mode [Magnitude] 


Lamp output min. 


Lamp output mat. 
Ll Comp output point 
Unit time [ma] 


PulseRey value 


. Ring counter value is saved at the following special K area. 


Area per each channel (Double word) 
Ch.O Ch.1 Ch.2 I OE 


value 
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(1)During increasing count 
= EÊven if count value exceeds user-defined maximum value during increasing count, 


Carry only occurs and count does not stop differently to Linear Count. 


Carry occurred 


Ring Count 
maximum value 


Preset value 
O: Not included 


Present position 
ٍ @ :Included 


Ring Count 
minimum value 


(2) During decreasing count 
= Even if count value exceeds user-defined minimum value during decreasing count, 


Borrow only occurs and count does not stop differently to Linear Count. 


Ring Count 
maximum value ا‎ 
Present position 


Preset value 
O:Not included 


@:Included 


Ring Count 
Minimum value (0) 


Borrow occurred 


(3) Operation when setting Ring Count based on present count value (during increasing 
count) 
= lf present count value exceeds user-defined range when setting Ring Count 
- Error (code no. 27) is occurred and it operates linear counter. 
= lf present count value is within user-defined range when setting Ring Count 
- Present count value starts to increase up to the user-defined maximum value and 
down to the user-defined minimum value and keeps counting after Carry OCcCUrs. 


- Not the maximum but the minimum value only is displayed with count kept on as 


shown below. 
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Carry occurred 


2,147,483,717 


Carry occurred 


Ring Count 
maximum value 


: i Present positiorl*., 
N E DOO r 


O: Not included 
® :Included 


Ring Count 
minimum value (0) 


Present position“, 


-2,147,483,648 ا‎ 
Xx If out of the user-defined X%If within the user-defined range 
range 


(4) Operation when setting Ring Count based on present count value (during decreasing count) 
= lf present count value exceeds user-defined range when setting Ring Count 
- Error (code no. 27) is occurred and it operates linear counter. 
= lf present count value is within user-defined range when setting Ring Count 


- Present count value starts to decrease down to the user-defined minimum value and up to 


the user-defined maximum value and keeps counting after Borrow OCCUrS. 


2..483.647 


Ring Count 
maximum value 


Present’ أ‎ 
Ring Count j: position 
; Borrow occurred 


minimum value 
O: Not included 


©: Included 
*„, Borrow occurred 


-2,147,48,8 ٍ 
XIf out of the user- xIf within the user- 


defined range defined range 


Remark 


1. Based on count value within or out of user-defined range, count will be decided to be within or out 
of the range when setting Ring Count. 


2. Ring Count setting when count value is out of the range is regarded as user’s mistake. The count 


is not available within the Ring Count range. 
3. Use preset function or the like when using Ring Count so to surely position the count value within 


the range. 
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3) Compared output 
(a) High Speed counter module has a compared output function used to compare present count 
value with compared value in size to output as compared. 
(b) Available compared outputs are 2 for 1 channel, which can be used separately. 
(c) Compared output conditions are 7 associated with >, =, < . 
(d) Parameter setting 


= Compared output mode setting 


Special Module Parameter 
High Speed Courter Module 


Pararnekter LHO LH 1 LH 2 
ÛJ Counter made Ring Linear Linear Linear 
[Ll Pulse input made 1-Phs 1-lr #1 1-Pha 1-lr #1 1-Phs 1-lr #1 1-Pha 1-ln #1 
Internal preset 1 
External preset 1 


Ring counter Yale _ IMU 


Ll Comp output mode [Magnitude] ا‎ [Magnitude] [Magnitude 
Cormp output min. [Magnihudels | 
e 
Ll Camp sutput point 
PulsefRey Yalue I[RangejE xclude 


= Upper setting value is saved in special K area. 


Compared output condition Memory address (word) 


Present Value < Compared Value Set to “0” 
Present Value < Compared Value Set to “1” 


Present Value = Compared Value Channel 0 : K302 Set to “2” 
Channel 1 : K330 
Present Value > Compared Value Channel 2 : K358 Set to “3” 


Channel 3 : K386 Set to “4” 


Compared value 1 = Count value < Compared value 2 Set to “5” 


Count value 5 Compared value 1, 
Count value > Compared value 2 


Present Value > Compared Value 


Set to “6” 


*2) If compared output value not set to O~6 using counter, error code ‘23’ will be occurred. 


= In order to make actual comparison enabled after compared output condition set, the 


compared enable signal is to be On. 


OE Area per channel : 
Classification Operation 


Count enable signal K2600 | K2700 j K2800 | K2900 | 0: N/A, 1: enable 
Compared enable signal |j K2604 | K2704 | K2804 | K2904 | 0: forbidden, 1: enable 
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= In order to make external output, the compared equivalent output signal (P20~P27) must be 


set. If Compared output contact is Off, Compared coincidence output signal (internal device) 


is only output. 


Area per channel 
Operation 


Classification 


0: Compared output not 


equivalent 


Compared equivalent 
K2612 Î K2712 | K2812 
1: Compared output 


output signal 


equivalent 


. Comp output point (P20 ~ P27) setting 


Special Module Parameter 


High Speed Courter Madule 
8 CH ã 


CHO 
Linear Linear 


Ring Linear 
1-Phs 1-ln #1 1-Phs 1-ln #1 
1 1 1 
0 0 1 
1000 1 1 


Parameter 
[Ll Counter mode 
J Pulse input made 


Internal preset 


1-Pha 1-ln #1 1-Phs 1-lr #1 


External preset 
Ring counter Yale 
Ll Comp output made 


Comp output min. 


[Magnitade]s [Magnitude] [Magnitade]s 


Lomp output mak. 
l Comp output point 
Init time [ms] 
PulsefResy Yalu 


OK ! Cancel 
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(e) Detailed description for compared output 
A) Mode 0 (Present value < Compared value) 
= lf counted present value is less than compared value, output is sent out, and if present 


value increases to be equal to or greater than compared value, output is not sent out. 


Count value 


123462 


Compared output 
Min. set value 


Compared Output 


Enable 


Compared Output 
output signal 


External output 
(in case of 
designated output) 


B) Mode1 (Count value < Compared value) 
= lf present count value is less than or equal to compared value, output is sent out, and if 


count value increases to be greater than compared value, output is not sent out. 


Count value 123456, 1238 12340 
Compared Output 
Min. set value 4 123460 


Compared Output 
Enable 


Compared Output 
output signal 


External output 
(in case of 
desiqnated output 
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C) Mode 2 (Count value = Compared value) 
= lf present count value is equal to compared value, output is sent out. In order to turn the 


output Off, Compared output Enable and Compared output signal is to be On. 


Count value 123456 2 


Compared Output 
Min. set value 


Compared Output 


Enable 


Compared Output 
output signal 
External output 

(in case of 
designated output) 


D) Mode 3 (Count value z Compared value) 
= lf present count value is greater than or equal to compared value, output is sent out, and if 


count value decreases to be less than compared value, output is not sent out. 


Count value 123456 J( 123457 “($ 248 123401 123462 


Cê U ا ا 5ض‎ 
ا‎ \ 66 
Min. set value 3460 


Compared Output 
Enable 


Compared Output 
output signal 


External output 


(in case of 


designated output) 
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E) Mode 4 (Count value > Compared value) 


= lf present count value is greater than compared value, output is sent out, and if count value 


decreases to be less than or equal to compared value, output is not sent out. 


Count value 123456 : 12347 : 123458 


123462 1231 
سڪ ڪڪ ڪڪ ص ون Compared‏ 
٣‏ ا : Min. set value‏ 


Compared Output 
Enable 


Compared Output 
signal 


External output | 
(in case of 


designated output) 


F) Mode 5 (Compared output Min. set value = Count value < Compared output Max. set value) 
= lf present count value is greater than or equal to compared output Min. value and less than 
or equal to compared output Max. set value, output is sent out, and if count value 


increases/decreases to exceed compared value’s range, output is not sent out. 


Count value 


123462 
Compared Output 


Min. set value 


23456 7) 123457 <> 8 123459 123460 »> 01 


123458 
Compared Output 


Max. set value ۰ 123460 


Compared Output ا‎ 
Enable ا‎ 


Compared Output 
signal 


External Output 
(in case of 
designated output) 
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G) Mode 6 (Count value <s Compared output Min. value, Count value > Compared output 
Max. value) 
m= lf present count value is less than or equal to compared output Min. value and greater than 
or equal to compared output Max. value, output is sent out, and if count value 


increases/decreases to exceed compared value’s range, output is not sent out. 


Count value 

123456 
Compared Output 
Min. set value 


123457 
Compared Output : 


Enable : 


Compared Output 
output signal 


External output 
(in case of 
designated output) 
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4) Carry signal 

A) Carry signal occurs 
(1) When count range maximum value of 2,147,483,647 is reached during Linear Count. 
(2) When user-defined maximum value of Ring Count changed to the minimum value during Ring 

Count. 

B) Count when Carry Signal occurs 
(1) Count stops if Carry occurs during Linear Count. 
(2) Count does not stop even if Carry occurs during Ring Count. 

C) Carry reset 


(1) The Carry generated can be cancelled by Carry/Borrow reset signal On. 


Device area per channel 
Classification 
Channel 0 Channel 1 Channel 2 Channel 3 


Carry signal K2610 K2710 K2810 K2910 


5) Borrow signal 


A) Borrow signal occurs 
(1) When count range minimum value of -2,147,483,648 is reached during Linear Count. 
(2) When user-defined minimum value of Ring Count changed to the maximum value during 
Ring Count. 
B) Count when Borrow signal occurs 
(1) Count stops if Borrow occurs during Linear Count. 
(2) Count does not stop even if Borrow occurs during Ring Count. 
C) Borrow reset 


(1) The Borrow generated can be cancelled by Carry/Borrow reset signal On.. 


Device area per channel 
Classification 
Channel 0 Channel 1 Channel 2 Channel 3 


K2611 K2711 K2811 K2911 
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6) Revolution/Unit time 
While auxiliary mode enable signal is On, it counts the number of input pulses for a specified time. 
A) Setting 
(1) Unit time setting 


1) Input unit time and pulse number per 1 revolution 


Special Module Parameter 


High Speed Counter Module 
CHO CHI CH LH3 


Linear Linear Linear 


Parameter 


|_| Counter mode Linear 
1-Phs 1-li #1 1-Phs 1-lr #1 1-Phs 1l #1 1-Phs 1-lr #1 


Ll Pulse input made 
Internal preset 
External preset 

Ring counter Yale 

Ll Comp output mode [Magnitude] 

Comp output minn. 
Comp output max. 
Ll] Comp output point 
Unit time [ms] 
PulserRey value 


Setting value is saved at the following special K are and user can designate it directly. 


Device area per channel 


Classifcalion  l___Pevice area per channel | 
Channel O0 Channel 1 Channel 2 Channel 3 
Unit time (1~60000ms) K322 K352 K382 K412 


"® |f revolution per unit time is enabled and unit time value is other than 1~60000ms, error code 


‘34’ ocCUrs. 


2) Input pulse number per 1 revolution 
Device area per channel 
Classification 
Channel 0 Channel 1 Channel 2 Channel 3 


Pulse number /revolution 
(1~60000) 


"® If revolution per unit time is enabled and pulse number/revolution is other than 1~60000, 


K323 K353 K383 K413 


error code ‘35’ occurs. 
3) If Count function of revolution per unit time is used, enable signal set by On. 


Device area per channel 
Classification 
Channel 0 Channel 1 Channel 2 Channel 3 


Revolution/unit time 


K2605 K2705 K2805 K2905 


command 


B) Count function of Revolution per Unit time is used to count the number of pulses for a 


specified time while Enable signal is On. 
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C) With the displayed number of pulses updated for a specified time and the number of 
pulses per revolution input, Revolution/Unit time can be counted. 
D) Number of Revolution per 1 second is indicated after number of pulse per 1 revolution is 


set and time is set to 1 second (1000ms). In order to indicate by Revolutions per minute 


(RPM), the operation is executed in program. 
E) The example that number of pulse per 1 revolution set to ‘1’ and time is set to 1000 ms is 


as shown below. (ChO) 


Command 


1000 


۵ھ 
ك 
0 
> 
ت 
© 
5 
Q‏ 
O‏ 


Revolution 
per time 
(K264) 1000 ms 1000ms 1000ms 1000 ms 


F) In order to indicate revolution per minute (RPM), the program is as shown below. In case 
of DMUL operation, RPM value is saved 64 bit in D100~D103. If operated RPM value is 


used, it can use to Word or Dword type according to system (case of RPM value is small 


number). 


L100 (RPM value} = KABA {(nurmber of revolution per second} * BU {second} 


FIDO EO2B4 LON1D0 


Always ORY 
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G) The example that number of pulse per 1 revolution set to ‘10’ and time is set to 60,000 ms 


is as shown below. 


Command 


1000 


۵ھ 
ك 
0 
> 
ت 
© 
a‏ 
Q‏ 
O‏ 


Revolution 
per time 
60000 ms 60000 ms 60000 ms 60000 ms 


7) Count latch 


(a) When Count latch signal is On, present count value is latched. 
(b) Setting 
If present counter value is to latch, Count Latch function is set ‘Use’. 


Device area per channel 


Classifcaian  l___Pevice area per channel | 
Channel 0 Channel 1 Channel 2 Channel 3 


Count latch command K2606 K2706 K2806 K2906 


= Count latch function is operated when Count latch signal is On. Namely, counter value is not 


cleared when power supply Off =>On and mode change, it is counted from previous value. 


= In latch counter function, internal or external preset function has to use for clearing present 


value. 
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8) Preset function 


lt changes the current value into preset value. 


There are two types of preset function, internal preset and external preset. External preset is fixed 
as input contact point. 


Special Module Parameter 
High Speed Counter Module 


Parameter CHO E 1 LH CH 3 

Ll Counter mada Linear Linear Linear Linear 
Ll Pulse input mode 1-Phs 1-ln #1 1-Phs 1-ln #1 1-Phs 1n #1 1-Phs 11n #1 
Internal preset 1 1 1 


External preset 1 1 1 


Ring counter Yale 1 1 10 
Ll Comp output mode [Magnitadejs [Magnitade]s [Magni 
Comp output miri. 


Lamp output mat. 
Ll Camp output point 
nit time [mz] 
Pulse’Rey Yalue 


» Preset setting value is saved at the following special K area. 


Area per each channel (Double word) 
ا‎ 


Internal preset K304 K334 K364 K394 ES 
External preset K306 K336 K366 K396 | 


. Preset command is specified through the following special K area, external preset is used by 


executing the designated input contact point after allowance bit is on. 


Area per each channel (Bit) 
Internal preset K2601 K2701 
command 


External preset K2602 K2702 
allowance 
External preset P008 PO09 
command 
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8.1.4 “H” type Functions 


1) Counter mode 


A) High Speed counter module can count High Speed pulses which can not be processed by CPU 


module’s counter instructions (CTU, CTD, CTUD, etc.), up to binary value of 32 bits (- 
2,147,483,648 ~ 2,147,483,647. 


B) Available input is 1-phase input, 2-phase input and CW/ CCW input. 
C) Count increasing/decreasing methods are as follows; 
(1) For 1-phase input: (1) Increasing/decreasing count operation by program setting 


(2) Increasing/decreasing count operation by B-phase input signal 
(2) For 2-phase input: setting by difference in phase between A-phase and B-phase 


(3) For CW/CCW input: Increasing operation if B-phase is LOW with A-phase input, and 


Decreasing operation if A-phase is LOW with B-phase input. 
D) Auxiliary modes are as follows; 


@ Count Latch 


@ Count function about the number of revolution per unit time 


E) Pulse input mode 


1) 1 phase count mode 


A) Increasing/decreasing count operation by program setting 
a) 1-phase 1-input 1-multiplication operation mode 


A-phase input pulse counts at rising and increasing/decreasing will be decided by the 
applicable program. 


Increasing/Decreasing classification E 0 pulse 
Increasing count 
Decreasing count 


A-phase input pulse 


falling 
Increasing/decreasing count setting signal Off 


Increasing/decreasing count setting signal On 


e Operation example 


A-phase input pulse 


Increasing/Decreasing 


count setting signal 


Count value 10 : 1 


MM F12 i10 i2 FNM F0 FH 
له‎ Increasing وو‎ Decreasing وی‎ Increasing 
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B) Increasing/decreasing count operation by B-phase input signal 


b) 1-phase 2-input 1-multiplication operation mode 


A-phase input pulse counts at rising and increasing/decreasing will be decided by B-phase. 


A-phase input pulse A-phase e pulse 
rising falling 


B-phase input pulse 


Count value 7 i 8 : : ب ب‎ 0 8 


Increasing RE Decreasingp|jag— Increasing‏ م 


2) 2-phase count mode 
a) 2-phase 4-multiplication operation mode 
A-phase input pulse and B-phase input pulse count at rising/falling respectively. If A-phase 
input is antecedent to B-phase input, increasing operation starts, and if B-phase input is 


antecedent to A-phase input, decreasing operation starts. 


= Operation example 


A-phase input pulse 1 
B-phase input pulse 4 


Count value 


ا > 
۾ Decreasing‏ د Increasing‏ کک 
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3) CW(Clockwise)/CCW(Counter Clockwise) operation mode 
A-phase input pulse counts at rising , or B-phase input pulse counts at rising. 
Increasing operation executed when B-phase input pulse is Low with A-phase input pulse at 
rising, and Decreasing operation executed when A-phase input pulse is Low with B-phase 
input pulse at rising. 


Increasing/Decreasing 
classification 


A-phase input pulse High A-phase input pulse Low 


B-phase input pulse High - decreasing count 


B-phase input pulse Low Increasing count - 


= Operation example 


A-phase input E ee 


B-phase input pulse) 


emel 
Count value ۳ : : 


| noreasing ga Decreasing و‎ 


2) Counter mode 
2 types of count (Linear counter, Ring counter) can be selected for the applicable use based on 


functions. 


Special Module Parameter 


High Speed Counter Module 


Parameter LHS CH E CH F# 
[Û] Counter made 1 Linear Linear Linear 
[Ll] Pulse input mode Lieat 1-Phs 1-ln #1 1-Phs 1-1 #1 1-Fhs 1-ln #1 


: 
0 
0 
0 
[Magnitude]s [Magnitudejs [Magnitude]s [Magnitade)]s 


Compl output mode [Magnitade]s [Magnitade]s [Magnitude] [Magnitade)]# 


Comparator Output Min. ale 
Laomparatar Output Man. ale 
Comparator Dutputl Min. ale 
Comparator Output Maz. alue 
Ll CompD output point 


Ll] Compl output point 
Unit time [ms] 


PulseReY Yale 


. E mode is saved at the following special K area. 


Area per each channel (word) 
Ch.O Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 Ch.7 


K300 | K330 | K360 | K390 | K2220 | K2250 | K2280 | K2310 
mode : ring 
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A) Linear counter 
= Linear Count range: -2,147,483,648 ~ 2,147,483,647 
= lf count value reaches the maximum value while increased, Carry will occur, and if count 
value reaches the minimum value while decreased, Borrow will occur. 
m= |f Carry occurs, count stops and increasing is not available but decreasing is available. 


= lf Borrow occurs, count stops and decreasing is not available but increasing is available. 


+2, 7 


Decreasing Increasing 


-2,147,483,48 


Count start point ۰ 
Borrow 
اا ا‎ Carry 


B) Ring count 
Set Ring Counter Min. Value and Max. value. Preset value and compared set value should 


be in range of ring counter min. value and max. value. 


Special Module Parameter 


High Speed Counter Module 


Ll Counter made Linear Linear Linear 
[Ll Pulse input made 1 1-Phs 1-ln #1 1-Phs 1-ln #1 1-Phs 1-ln #1 
Internal preset 1 
External preset 
Ring Counter Min. walle 
Ring Counter Mak. Wale 23000 [1 0 
Ll CompD output mode [Magnitude]# 1 [Magnitude] [Magnitude] 
Ll Compl output mode [Magnitude]# 1 [Magnitude]s [Magnitade]# 
Loamparatar JutputO Min. alae 1 1 1 
Comparator Dutput0 Mas.Y¥alue 1 


1 1 

Comparator Dutputl Mir. alum 1 11 1 
Lomparator Jutputl Max.walıe 1 1 1 
J CompÛ output point 


Camp output point 


Init time [rms] 


Pulse Rey value 


8 


214748304 A14 74B364F 


° Ring counter max. and min value is saved at the following special K area. 
Area per each channel (Double word) 
Ch.1 | Ch.2 | Ch.3 | Ch.4 Ch.5 Ch.6 


Ring counter K338 j K368 K2258 | K2288 
min. value 


Ring counter K340 | K270 K2260 | K2290 
max. value 
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= Range of Ring counter: user defined min. value ~ user defined max. value 
= Counter display: in case of using ring counter, user defined max. value is not displayed. 
a. During increasing count 
= Even if count value exceeds user-defined maximum value during increasing count, 


Carry only occurs and count does not stop differently to Linear Count. 


Carry occurred 


Ring Count 
maximum value 


Preset value ا‎ 
Present position ا‎ O:Not included 
1 @ :Included 


Ring Count 
minimum value 


b. During decreasing count 
= Even if count value exceeds user-defined minimum value during decreasing count, 


Borrow only occurs and count does not stop differently to Linear Count. 


Ring Count 
maximum value 


Present position 
Preset value 1 


O: Not included 
@:Included 


Ring Count 
Minimum value (0) 


Borrow occurred 


c. Operation when setting Ring Count based on present count value (during increasing 

count) 

= lf present count value exceeds user-defined range when setting Ring Count 
- Error (code no. 27) is occurred and it operates linear counter. 

= lf present count value is within user-defined range when setting Ring Count 
- Present count value starts to increase up to the user-defined maximum value and 

down to the user-defined minimum value and keeps counting after Carry occurs. 

- Not the maximum but the minimum value only is displayed with count kept on as 


shown below. 
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Carry occurred 7 


2,147,483,147 
Carry occurred 


Ring Count 
maximum value 


: i Present positiorl*., 
N E DOO r 


O: Not included 
® :Included 


Ring Count 
minimum value (0) 


Present position“, 


-2,147,483,648 ا‎ 
Xx If out of the user-defined x%If within the user-defined range 
range 


d. Operation when setting Ring Count based on present count value (during decreasing count) 
= lf present count value exceeds user-defined range when setting Ring Count 
- Error (code no. 27) is occurred and it operates linear counter. 
= lf present count value is within user-defined range when setting Ring Count 


- Present count value starts to decrease down to the user-defined minimum value and up to 


the user-defined maximum value and keeps counting after Borrow OCCUrS. 


2..483.647 


Ring Count 
maximum value 


Ring Count ..Present 


minimum value nasitjon i Borrow occurred 


O:Not included 
0 ©: Included 
*„, Borrow occurred 


-2,147,48,8 ٍ 
XIf out of the user- xIf within the user- 


defined range defined range 


Remark 


1. Based on count value within or out of user-defined range, count will be decided to be within or out 
of the range when setting Ring Count. 


2. Ring Count setting when count value is out of the range is regarded as user’s mistake. The count 


is not available within the Ring Count range. 
3. Use preset function or the like when using Ring Count so to surely position the count value within 


the range. 
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(3) Compared output 
(a) High Speed counter module has a compared output function used to compare present count 
value with compared value in size to output as compared. 
(b) Available compared outputs are 2 for 1 channel, which can be used separately. 
(c) Compared output conditions are 7 associated with >, =, < . 
(d) Parameter setting 


= Comp. output mode setting 


Special Module Parameter 
High Speed Courter Module 


Parameter 


Ll Counter mada Ring Linear Linear Linear 
Ll Pulse input mode 1-Phs 1-ln #1 1-Phs 1-ln #1 1-Phs 1-ln #1 1-Phs 1-ln #1 


Internal preset 


External preset 


Ring Counter Min. wale 


Ring Counter Mak. Yalu 1 1 


CompD output made [Magnitude] په‎ [Magnitude]# [Magnitude]# [Magnitude]4 
Ll Compl output made Magnitude [¢ [Magnitude] [Magnitude] I[Magnitade]s 


[Magnitade]i= 
Comparator UutputD Min. Yalu [Magnitude 
Comparator Uutputl Max. alus | [Magnitude]: = 
Comparator Dutputl Min.Yalue [Magnitude 
[RangeJlnclude 
Lomparator Dutputl Max.Yalue |(RangejE «clude 
Ll EompÛ output point Ho use 
Ll Compl output point Ho use 


Unit tirmme [ms] 1 


Pulse#Rev wale 1 


اک 


= Upper setting value is saved in special K area. 


Memory address (word) 
Compared output condition 
Comp output O0 Comp output 1 


Present Value < Compared Value Set to “0” 


Present Value < Compared Value Ch.O0 K302 Ch.O0 K303 Set to “1” 


Ch.1 K332 Ch.1 K333 
Present Value = Compared Value Ch.2 K362 Ch.2 K363 Set to “2” 


Present Value > Compared Value Ch.3 K392 Ch.3 K393 Set to “3” 
Ch.4 K2222 Ch.4 K2223 


Present Value > Compared Value Ch.5 K2252 Ch.5 K2253 Set to “4” 
Ch.6 K2282 Ch.6 K2283 Set to “5” 
Ch.7 K2312 Ch.7 K2313 


Compared value 1 = Count value < Compared value 2 


Count value 5 Compared value 1, 


Count value > Compared value 2 ا ت‎ 


2 f compared output mode set value is other than O0~6 at using counter, error code ‘23’ occurs. 
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= In order to output the compared output signal, compared output enable flag set to ‘1’ after 
compared output condition set. 


E Area per channel 
Classification Operation 


Count enable 0:disable, 1: 
K21800 | K21900 | K22000 | K22100 


signal enable 


Compared 0 0: disable, 1: 
K21804 | K21904 | K22004 | K22104 


enable signal enable 


Compared 1 0: disable, 1: 
K21807 | K21907 | K22007 | K22107 


enable signal enable 


= In order to make external output, the compared coincidence output signal (P20~P2F) must 
be set. If Compared output contact is ‘Off at Special Module Parameter Setting of XG5000, 
Compared coincidence output signal (internal device) is only output. 


N Area per channel 
Classification Operation 


Compared coincidence 0: Compared output Off 
K2612 | K2712 K2812 K21812 | K22012 | K22112 


output signal 0 1: Compared output On 


Compared coincidence 0: Compared output Off 
K2613 | K2713 K2813 K21813 | K22013 | K22113 


output signal 1 1: Compared output On 


. Comp. output point (P20 ~ P2F) setting 


Special Module Parameter 

High Speed Courter Module 

Farameter 
Ll Counter made Ring Linear Linear Linear 
1-Phs 1-ln «1 1-Phs 1-ln x1 1-Phs 1-ln x1 1-Phs 1-ln #1 
External preset 

30 : : : 
CampD output rade [Magnitıde]s [Magnilıde]s [Magnitıde]s [Magnitude]« 
[Magnitude]# [Magnitude]# [Magnitude]# [Magnitade]4 


Comparator UutputD Min. Yale 


Comparator Uutputl Mas. ale 
Lomparator Uutputl Min. Yalue 
Comparator Uutputl Mas alue 
Ll EompÛ output point 
Ll Compl output point 


Unit time [m3] 
Pulse‘Rev Yalue 


* 


Cancel 
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(e) Detail of comparator output 
lt describes detail of comparator output (based on comparator output 0) 
1) Mode 0 (Present value < Compared value) 
= |f counted present value is less than the minimum value of compared output 0, output 
is sent out, and if present value increases to be equal to or greater than the minimum 


value of compared output 0, output is not sent out. 


Count value : (123458 DK ش_2+_‎ (240 12302 


Compared output 
min. set value 


123460 


Compared output O 
Enable 


Compared output O0 
Output Signal 


External output 
(in case of 
designated output) 


2) Mode1 (Count value <s Compared value) 
= lf present count value is less than or equal to the minimum set value of compared 
output 0, output is sent out, and if count value increases to be greater than the 


minimum set value of compared output 0, output is not sent out. 


Count value (_ 123458 12349 123460 
Compared output O 
Min. set value 123460 


Compared Output O 
Enable 


Compared Output O 
output signal 


External output 
(in case of 
designated output) 
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3) Mode 2 (Count value = Compared value) 
= lf present count value is equal to the minimum set value of compared output 0, output is sent 
out. In order to turn the output Off, Compared output Enable signal 0 or Compared 


Coincidence Output Enable signal 0 is to be Off. 


Count value 123456 2 


Compared output O 
Min. set value 


Compared Output O 


Enable 


Compared Output O 

output signal 

External output 

(in case of designated output) 


D) Mode 3 (Count value z> Compared value) 
m= lf present count value is greater than or equal to the minimum set value of compared output 
0, output is sent out, and if count value decreases to be less than the minimum set value of 


compared output 0, output is not sent out. 


Count value 12346 123457 : 123458 123401 123462‏ 
ا ي جڪ ي ي .ات Compared output‏ 


Min. set value 


Compared Output O 
Enable 


Compared Output O 


output signal 


External output | 


(in case of designated output) 


8-32 


Chapter 8 Built-in High-speed Counter Function 


E) Mode 4 (Count value > Compared Output value) 
m= lf present count value is greater than the minimum set value of compared output 0, output is 
sent out, and if count value decreases to be less than or equal to the minimum set value of 


compared output 0, output is not sent out. 


Count value 123456 ر 12357 ر‎ 8 123461 123462 


Compared Output O 
Min. set value 123459 


Compared Output O 
output Enable 


Compared Output O 
output signal 


External output 
(in case of designated OUtpU 


F) Mode 5 
(Section comparison: Min. set value of Compared Output O < Count value < Max. set value 
of Compared Output 0) 


= lf present count value is greater than or equal to the minimum set value of compared 
output O and less than or equal to the maximum set value of compared output O, output is 
sent out, and if count value increases/decreases to exceed compared value’s range, 


output is not sent out. 


Count value 123456 ر‎ 123457 7K 123458 7K 123459 (123460 (123461 KK 122 


Compared Output O ا‎ 
Min. set value ١ 


123458 


Compared Output O : : : 
٣ ٣ ۰ 123460 
Max. set value ٍ 


Compared Output O 
output Enable 


Compared Output O 
output signal 


External output 
(in case of designated output 
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G) Mode 6 (Count value =< Min. set value of Compared Output O or Count value z Max. set 


value of Compared Output 0) 


= lf present count value is less than or equal to the minimum set value of compared O0 and 
greater than or equal to the maximum set value of compared 0, output is sent out, and if 


count value increases/decreases to exceed compared value’s range, output is not sent out. 


Count value 123456 


Compared Output O 1 
Min. set value إ‎ 123457 1 


Max. set value 


Compared Output, ا ا‎ 


output Enable 


Compared Output O 
output signal 


External output 
(in case of designated 


8-34 


Chapter 8 Built-in High-speed Counter Function 


4) Carry signal 
A) Carry signal occurs 
(1) When count range maximum value of 2,147,483,647 is reached during Linear Count. 


(2) When user-defined maximum value of Ring Count changed to the minimum value during Ring 


Count. 
B) Count when Carry Signal occurs 
(1) Count stops if Carry occurs during Linear Count. 
(2) Count does not stop even if Carry occurs during Ring Count. 


C) Carry reset 
(1) The Carry generated can be cancelled by Carry/Borrow reset signal On. 


Device area per channel 


feation lL Deviceareaperchanmel | 
ا‎ 


5) Borrow signal 


A) Borrow signal occurs 
(1) When count range minimum value of -2,147,483,648 is reached during Linear Count. 


(2) When user-defined minimum value of Ring Count changed to the maximum value during 


Ring Count. 
B) Count when Borrow signal occurs 
(1) Count stops if Borrow occurs during Linear Count. 
(2) Count does not stop even if Borrow occurs during Ring Count. 


C) Borrow reset 
(1) The Borrow generated can be cancelled by Carry/Borrow reset signal On. 


Device area per channel 


fain ll Deviceareaperchannel | 
Classification 
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6) Revolution/Unit time 


While the Flag about the number of revolution per unit time is On, it counts the number of input 


CHF 
Linear 
1-Phs 1l #1 


[Magnitude] 
[Magnitude]# 


pulses for a specified time. 
A) Setting 
(1) Unit time setting 


1) Set the unit time and the number of pulse per 1 revolution. 


Special Module Parameter 


High Speed Counter Module 


Parameter CH 4 LH 5 CHE 
Counter made Ring Linear Linear 
[I Pulse input made 1-Phs 1-lr #1 1-Phs 1-ln #1 1-Phs 1-ln #1 
ntermal preset 0 1 11 


External preset 0 1 11 
Ring Counter Min. alus 0 1 0 
Ring Counter Maz. Yalue 3000 1 11 
Û Comp output mode [Magnitude]s [Magnitude] [Magnitude] 
Û Comp output mode [Magnitude]s IMagnitude]s [Magnitude] 
Comparator Dutputl Min. ale 
Comparator Dutputld Man. Yalue 
Comparator Outputl Min. ale 
Comparator Dutpull Ma». Yalue 
Comp output point 


Compl output point 
Unit Hime [rns] 
Pulse’ Rey Yale 


Setting value is saved at the following special K area and user can designate directly. 


JERS Device per each channel (Word) Setting 
Cn.O [| Ch1 [| Chn.2 [| Ch.3 | Chn.4 [| Ch.5 | Chn.6 [| Ch.7 | range 
K322 | K352 | K382 | K412 | K2242 j K2272 | K2302 | K2332 )1~60000صs‎ 


e K323 | K353 | K383 | K413 | K2243 | K2273 | K2303 | K2333 | 1760000 


2) In case of using Rev/unit time function, enable the following special K area 


| Operation 


ê [7 


Rev/unit 0: disable 
time K2605 | K2705 | K2805 | K2905 | K21805 | K21905 | K22005 | K22105 1: ohable 
command 


Device per each channel (Word) 


Ch.2 | Ch3 [ Ch.4 | Ch.5 


3) Rev/unit time value is saved at the following special K area. 


EEE Device per each channel (Word) 
Ch.O Ch.1 Ch.2 Ch.3 Ch.4 Ch.5 


TT K264 | K274 j K284 | K294 j K2184 j K2194 | K2204 j K2214 ES 
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B) Count function of Revolution/Unit time is used to count the number of pulses for a 
specified time while auxiliary mode enable signal is On. 

C) With the displayed number of pulses updated for a specified time and the number of 
pulses per revolution input, Revolution/Unit time can be counted. 

D) Number of Revolution per 1 second is indicated after number of pulse per 1 revolution is 


set and time is set to 1 second (1000ms). In order to indicate by Revolutions per minute 


(RPM), the operation is executed in program. 
E) The example that number of pulse per 1 revolution set to ‘1’ and time is set to 1000 ms is 


as shown below. (ChO) 


Command 


1000 


0 
3 
o 
> 
ث‎ 
cC 
5 
Q 
O 


Revolution 
per time 
1000ms 1000ms 1000s 1000ms 


F) In order to indicate revolution per minute (RPM), the program is as shown below. In case 
of DMUL operation, RPM value is saved 64 bit in D100~D103. If operated RPM value is 


used, it can use to Word or Dword type according to system (case of RPM value is small 


number). 


L100 (RPM value} = KABA {number of revolution per second} * BU {second} 


DO010 


FIDO KD3EA4 


Always OY 
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6G) The example that number of pulse per 1 revolution set to ‘10’ and time is set to 60,000 ms 


is as shown below. 


Command 


1000 


0 
ك 
0 
> 
ت 
© 
ر 
Q‏ 
O‏ 


Revolution 


per time 
60000 ms 60000 ms 60000 ms 60000 ms 


7) Count latch 


= When Count latch signal is On, present count value is latched. 
= Setting 
If present counter value is to latch, Count Latch function is set ‘Use’. 


os Device area per ا‎ | Operation 
Ch.3 Ch.4 


7 latch E disable 
K2606 | K2706 | K2806 | K2906 j K21806 | K21906 | K22006 | K22106 
command : enable 


= Count latch function is operated when Count latch signal is On. Namely, counter value is not 


cleared when power supply Off =>On and mode change, it is counted from previous value. 


= In latch counter function, internal or external preset function has to use for clearing present 


value. 
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8) Preset function 


lt changes the current value into preset value. 


There are two types of preset function, internal preset and external preset. External preset is fixed 


as input contact point. 


Special Module Parameter 


High Speed Counter Madule 


Parameter CHO E 1 LH 
Ll Counter mada Linear Linear Linear Linear 
Ll Pulse input mode 1-Phs 1-ln #1 1-Phs 1-ln #1 1-Phs 1n #1 1-Phs 11n #1 


Internal preset 1 1 1 


External preset 1 1 1 


Ring counter Yale 1 1 10 
Ll Comp output mode [Magnitadejs [Magnitade]s [Magni 


Comp output miri. 


Lamp output mat. 
Ll Camp output point 
nit time [mz] 
Pulse’Rey Yalue 


e Preset ET value is saved at the following special K area. 


| Tre | Area per each channel (Double word) 
Ch.2 Ch.3 Ch.4 Ch.5 Ch.6 


K304 K334 K364 K394 K2224 | K2254 | K2284 | K2314 = 
preset value 

External 

K306 K336 K366 K396 K2226 | K2256 | K2286 | K2316 | 


. Preset command is specified through the following special K area, external preset is used by 


executing the designated input contact point after allowance bit is on. 


Type Area per each channel (Bit) 
Ch.2 Ch.3 Ch.4 Ch.5 


Internal 
preset K2601 K2701 K280 1 K2901 | K21801 | K21901 | K22001 | K22101 ny 
command 


External 
preset K2602 | K2702 | K2802 | K2902 | K21802 | K21902 | K22002 | K22102 
allowance 
External 
preset PO0O08 PO09 POOA POOB POOC POOD POOE POOF 
command 
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8.2 Installation and Wiring 


8.2.1 Precaution for wiring 
Pay attention to the counteractions against wiring noise especially for High-speed pulse input. 
1) Surely use twisted pair shielded cable, grounded with 3 class applied. 


2) Keep away from power cable or |1/O line which may cause noise. 
3) Stabilized power should be used for filter. 


pÞ Connect A-phase only for 1-phase input. 
pÞ Connect A-phase and B-phase for 2-phase input. 


8.2.2 Example of wiring 


1) In case of pulse generator (encoder) is voltage output type 


24V 


Pulse Generator 


24۷G High-speed counter input 


2) In case of pulse generator is open collector type 


24۷ 


Pulse Generator 


High-speed counter input‏ و 
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8.3 Internal Memory 


8.3.1 Special area for High-speed counter 
Parameter and operation command area of built-in high-speed counter use a special K device. 


If values set in parameter are changed, it works with the changed values. At the moment, makes sure 
to use WRT command to save the changed value to flash. If not saved in flash, the changed values 
with the power off => on and mode changed may not be maintained. 
= The following example shows that the internal preset values of CH1 set in parameter are changed by 
program and saved in flash. 
- Receiving an order command (M000), it moves (MOV) the new internal preset value (5000) to the 
CH1 present area (K332). 
- To save the changed settings into flash, it uses WRT command. At the moment, slot information is 


set to ’0’ in case of built-in function. 


MIO changes the internal preset value to 5O00 and saves itin flash 


DOMO SOD E0332 


1 
Ghange 
:oammand 


NRT 


0: High speed counter 


1: determining a location 


2: PID 
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Remark 


Word 


Word 


Word 


DWord 


DWord 


Device area per channel 


K390 


K391 


K392 


K394 


K396 


K360 


K361 


K362 


K364 


K366 


K330 


K331 


K332 


K334 


K336 


K300 


K301 


K302 


K304 


K306 


Description 


Linear count 


Ring count 


1 phase 1 input 1 multiplication 


1 phase 2 input 1 multiplication 


CW / CCW 


2 phase 4 multiplication 


کک 


Magnitude) > 


Range) Include 


(Range) Exclude 
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(1) “S” type 


(a) Parameter setting 


hOOOO 
hO001 


hOO0O 
hO001 
hO002 


hO003 
hOOOO 
hO001 
hOO002 
hO003 
hO0004 
hOOO5S 


hOOO06 


-2,147,483,648 ~ 2,147,147 


-2,147,483,648 ~ 2,147, 7 


Parameter 


Counter 
mode 


Pulse input 


mode 


Comp. 
Output mode 


Internal 
preset value 
setting 
External 


preset value 


setting 
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Description Device area per channel 
Parameter Remark 


Ring counter 


Max. value -2,147,483,648 ~ 2,147,487 
setting 
Comp. Output 

Min. value -2,147,483,648 ~ 2,147,487 
setting 
Comp. output 

Max. value -2,147,483,648 ~ 2,147,487 
setting 
HFFFF No use 
hOOOO P0020 
hO001 PO021 
Comp. output hOO002 P0022 
point hOO003 P0023 
designation hO004 P0024 
hOOO5S PO025 
hOOO6 P0026 
hOO0O7 P0027 


Unit time [ms] 1 ~ 60,000 


1 ~ 60,000 
Pulse/Rev.value 
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(b) Operation command 


Device area per channel 


Counter | Counter enabling | | K2600 | | Km0 | | K2800 | K2900 
Internal preset 

K2601 K2701 K2801 K2901 
designation of counter 
External preset enabling 

K2602 K2702 K2802 K2902 
of counter 
Designation of 

K2603 K2703 K2803 K2903 
decremental CC 


Comp. output | Comp. output enabling | | K2604 | | K2704 | K2804 | K2904 


Enabling of revolution 
K2605 K2705 K2805 K2905 
time per unit time 


Designation of latch 


counter 


Carry signal (Bit) K2610 K2710 K2810 K2910 
K2611 K2711 K2811 K2911 
Comp. output signal K2612 K2712 K2812 K2912 


(c) Area of monitoring 


Device area per channel 


Current counter value K262 K272 K282 K292 


Revolution time per unit time K264 K274 K284 K294 
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(2) “H7” type 
(a) Parameter setting 


Description Device area per channel 


Parameter cho Î cn1 | cn2 | cna j Remark 
a _cn1 | cn2 | cna | 
Counter Linear count K300 | K330 | K360 | K390 e 
Or 
mode Ring count K2220 | K2250 | K2280 | K2310 


1 phase 1 input 1 multiplication 
Pulse input K331 K361 K391 Word 
1 phase 2 input 1 multiplication 


mode 
: CW / CCW 
setting 


2 phase 4 multiplication 
Magnitude) < 


کک 


) 
Magnitude) 
(= 
) 
) 


Comp. 
Output O 


mode 


> 


Magnitude 


Magnitude) > 
setting 


Range) Include 
Range) Exclude 
Magnitude) < 


Magnitude 
Comp. 


Magnitude 
Output 1 


) 
) = 
) > 
Magnitude) Zz 
mode 
1 Magnitude) > 
setting 
Range) Include 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


Range) Exclude 


Internal 


preset value ; -2,147,483,648 ~ 2,147,483,647 

: K2254 | K2284 | K2314 
setting 
External K336 j K366 | K3%6 


preset value | -2,147,483,648 ~ 2,147,483,647 
. K2256 | K2286 | K2316 
setting 
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Description 


K2228 | K2258 | K2288 | K2318 


DWord 
K2230 | K2260 | K2290 | K2320 


K342 K372 | K402 | 
ا‎ 
K2232 | K2262 | K2292 | K2322 
K344 K374 | K404 | 
DWord 
K2234 | K2264 | K2294 | K2324 


K350 K380 K410 
Word 
K2240 | K2270 | K2300 | K230 


-2,147,483,648 ~ 2,147,405 


-2,147,483,646 2,147,483, 7 


-2,147,483,648 ~ 2,147,487 


-2,147,483,648 ~ 2,147,487 
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Parameter 


Ring counter 
min. value 
setting 
Ring counter 
max. value 
setting 
Comp. output 
min. value 
setting 
Comp. output 
max. value 


setting 


Comp. output O 
point 


designation 


Device area per channel 


K2272 | K2302 | K2332 
K353 | K383 | K413 
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Description 


Ch 0 
Setting 2 
h4 


K2242 


K2243 


1 ~ 60,000 ms 


1 ~ 60,000 
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Parameter 


Comp. output 1 
point 


designation 


Unit time [ms] 


Pulse/Rev.value 
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(b) Operation command 


Device area per channel 


ا ا ا 
Parameter‏ 


Counter Counter enabling | | K2600 | | K2700 | K2800 | | K2900 | | K21800 | | K21900 | | K22000 | K22100 | 


Internal preset designation 
K2601 | K2701 | K2801 | K2901 | K21801 | K21901 | K22001 |K2201 
of counter 
External preset enabling of 
K2602 | K2702 | K2802 | K2902 jÎ K21802 | K21902 | K22002 |K22102 
counter 
Designation of decremental 
K2603 | K2703 j K2803 | K2903 | K21803 j K21903 | K22003 Î|K22103 
counter 


Comp. output O enabling K2604 | K2704 | K2804 |j K2904 j K21804 | K21904 | K22004 |K22104 
Comp. output 1 enabling K2607 j K2707 | K2807 | K2907 | K21807 | K21907 | K22007 IK22107 
Enabling of revolution time 

K2605 | K2705 j K2805 | K2905 | K21805 j K21905 | K22005 |K22105 
per unit time 
Designation 

K2606 | K2706 | K2806 j K2906 j K21806 | K21906 | K22006 |K22100 
counter 


Carry signal (Bi) | Carry signal (Bi) | K2610 | Ka710 j K2810 | K29100 | K21810 | K21910 Î K22010 |K22110 
| K2 Ka | K2811 | K29101 | K21811 | K219111 | K22011 k22 | 


Comp. output O signal ت‎ Ca K2812 | K29102 | X82 ا ا‎ e 
Comp. output 1 signal K2613 | K2713 | K2813 | K29103 | K21813 | K21913 | K22013 |K22113 


(c) Area of monitoring 


Device area per channel 


arame __l_____Pevice area per channel | 
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8.3.2 Error code 
It describes errors of the built-in high-speed counter. 


= Error occurred is saved in the following area. 


Device area per channel 


 Deceareapercamê | 


= Error codes and descriptions 


Error code 5 
(Decimal) Description 


20 Counter type is set out of range 
21 Pulse input type is set out of range 

Requesting #1(3,)channel Run during the operation of #0(2) channel 2 phase( 
* During #0(2) channel 2 phase inputting, using #1(3)channel is not possible. 
23 Compared output type setting is set out of range. 
25 Internal preset value is set out of counter range 
26 External present value is set out of counter range 
3 Ring counter setting is set out of range 

* Note ring counter setting should be 2 and more. 

28 Compared output min. value is set out of permissible max. input range 
29 Compared output max. value is set out of permissible max. input range 
30 Error of Compared output min. value>Compared output max. value 
31 Compared output is set out of the default output value 
34 Set value of Unit time is out of the range 
35 Pulse value per 1 revolution is set out of range 


Remark 


= If two and more errors occur, the module saves the latter error code and removes 


the former one. 
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8.4 Examples: Using High-speed Counter 


lt describes examples of using high-speed counter. 


1) Setting high-speed counter parameter 
How to set types of parameters to operate a high-speed counter is described as follows. 


A) Set "Internal Parameters, in the basic project window. 


Project inda + x 


A-fM NewPLCE#GB-XBMS?-Offline 
“Ê Yariable#Comment 
A-4 Parameter 
` El Basic Parameters 

`“ 1O Parameters 

E- El Internal Parameters 
“Tl High Speed Counter 


“El Position 


F--e] PID 
A-@] Scan Program 


Wê Projert 


B) Selecting high-speed counter opens a window to set high-speed counter parameters as follows. 
For details regarding each parameter setting, refer to 8.1~8.3. 
(Every parameter settings are saved in the special K device area.) 


Special Module Parameter eT HE) 


High Speed Counter Module 


T7 Counter mode 
TC Pulse input mode 
Internal preset 
External preset 
Ring counter YalJE 
TT Comp output mode . {Magnitudej= Magnitude = fMagnitudej= imagnitudej= 

Gomp output min. 1 
Gormp OUtpU Max. 
TC Corp output point 

nit time [ms] 
PulSBIReY YalJB . 1 


Lancel | 
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C) Turn ‘ON’ the high-speed counter Enable signal (CHO:K2600) in the program. 


High-speed counter Enable signal (Eh.O: E2BOD} is On. 


IEE: KO2BOO 


D) To use additional functions of the high-speed counter, you needs to turn on the flag allowing 
an operation command. 
* Refer to 2. Operation Command, <8.3.1 Special K Area for High-speed Counter> 
For instance, turn on 2605 bit if among additional functions, rotation number function is used. 


[High-speed counter Enable signal (Eh.D: EZBODU} and number of revolution per unit tirnê function i5 
jan. 


FONOSAA KO2BOD0 
EOZBOS 


E) Upon the setting, download program and parameter to PLC. 


Write E EE 


HE NewPLc.‏ س 
Comment‏ 
-“E]l@ Parameter‏ 


4 Prograrn 


angel | 
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2) Monitoring and setting command 
Monitoring and command setting of high-speed counter are described as follows. 
A) If starting a monitor and clicking a Special Module Monitor, the following window is opened. 


Monitor] Debug Tools Window Hel 
StarfyStop Monitoring 


BEBE‏ ل 


ET: 
ا‎ 


lL ys 

Special Module Monitoring 
Trend Monitoring 

Cu 


E 


: 
E 


1| 
stom Events 
Data [races 


EG Ê 


Special Module List E E 


Module 


Module Ifa, | Ionitar | 
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B) Clicking Monitor, shows monitor and test window of high-speed counter. 


Special Module Manitor É E |ا× ا7‎ 
Hiah Speed Lounter Module 


LuUrrent coun Yal JB 
Revolution nit time 


e 


ltem Description 


FLAG Monitor Show flag monitoring and command window of high-speed counter 


Start Monitoring Start monitoring each item (special K device area monitor). 


Write each item setting to PLC. 
(write the setting to special K device) 


Close Close monitor 


Test 
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C) Clicking Start Monitoring shows the high-speed counter monitor display, in which you 
may set each parameter. At this moment, if any, changed values are not saved if power off=> 
on or mode is changed. 


cial Module Monitor E اا2‎ 


High Speed Counter Module 


Gurrent count Yale 
RevolutiorlJnit tire 
Ertar Cade 
hannel 
Current count Yale 
Revolutiorillnit timê 
Error Code 
FLAG Monitor 


Gountet MOdE 
Pulse input mode 


External preset 
Ring EDUuhtet YalJE 
Comp output mode TTA ITTTIOTET™ {Magnitidej = 
Lomp output min. 1 
Comp OUtpU Mai. 
Comp output point 
Lnittime [ms] 
PulsefRey Yale 


Stop Monitoring | lest | 


D) Clicking FLAG Monitor, shows the monitor of each flag in high-speed counter, in which 
you may direct operation commands by flags (clicking commands reverse turn). 


module Lammand 


High Speed Counter adule 


GARRY flag 
BORROYY flag 
tom. Output's output 


Gommand 
Gounter enable 
Count internal preset 


Gomparison function 
RevnolutionflInit time 
Latch counter 
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Chapter 9 Installation and Wiring 


9.1 Safety Instruction 


/N Danger 


> Please design protection circuit at the external of PLC for entire system to operate safely because an 
abnormal output or an malfunction may cause accident when any error of external power or malfunction 
of PLC module. 

(1) It should be installed at the external side of PLC to emergency stop circuit, protection circuit, 
interlock circuit of opposition action such as forward /reverse operation and interlock circuit for 
protecting machine damage such as upper/lower limit of positioning. 

(2) If PLC detects the following error, all operation stops and all output is off. 
(Available to hold output according to parameter setting) 
(a) When over current protection equipment or over voltage protection operates 
(b) When self diagnosis function error such as WDT error in PLC CPU occurs 
$ In case of error about IO control part that is not detected by PLC CPU, all output is off. 

Design Fail Safe circuit at the external of PLC for machine to operate safely. Refer to 10.2 Fail Safe 

circuit. 

(1) Because of error of output device, Relay, TR, etc., output may not be normal. About output signal that 
may cause the heavy accident, design supervisory circuit to external. 
> In case load current more than rating or over current by load short flows continuously, danger of heat, fire 


may occur so design safety circuit to external such as fuse. 


$» Design for external power supply to be done first after PLC power supply is done. If external power 


supply is done first, it may cause accident by misoutput, misoperation. 

> In case communication error occurs, for operation status of each station, refer to each communication 
manual. 

>» In case of controlling the PLC while peripheral is connected to CPU module, configure the interlock circuit 
for system to operate safely. During operation, in case of executing program change, operation status 
change, familiarize the manual and check the safety status. Especially, in case of controlling long 
distance PLC, user may not response to error of PLC promptly because of communication error or etc. 
Limit how to take action in case of data communication error between PLC CPU and external device 


adding installing interlock circuit at the PLC program. 
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$» Don't close the control line or communication cable to main circuit or power line. Distance should be more 


than 100mm. lt may cause malfunction by noise. 


>» In case of controlling lamp load, heater, solenoid valve, etc. in case of Off -> On, large current (10 times of 


normal current) may flows, so consider changing the module to module that has margin at rated current. 


» Process output may not work properly according to difference of delay of PLC main power and external 


power for process (especially DC in case of PLC power On-Off and of start time. 


For example, in case of turning on PLC main power after supplying external power for process, DC output 


module may malfunction when PLC is on, so configure the circuit to turn on the PLC main power first 


Or in case of external power error or PLC error, it may cause the malfunction. 


> Not to lead above error to entire system, part causing breakdown of machine or accident should be 


configured at the external of PLC 
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9.1.1 Fail safe circuit 


(1) example of system design (In case of not using ERR contact point of power module) 


In case of AC . DC 


Power 
أ‎ 


Trans Trans | AOR‏ ل ت 


IOUT 
1 i 


5 [] Fuse Fuse 


DC power 


CF 
1 i 


Fuse 


In case of AC 


Check direct 
current 
Signal input 


FO045 
Fk Pm 


9 


FOO9C Timer setting 
8 1 PLC RUN output Wiel BE put 
switch Piooram Start available as n 8 
RAI configured. 
Start 
switch 
Output for warning ل‎ e 
Pog (Lamp or buzzer) i em (MC; Vê i 
RUN by FOO9C App 
(5) 
4T Power off to output 
device 
Output module EET Output for warning 
Stop by limit 1 َ (Lamp or buzzer) 
س ا‎ 
L 
٤ e 


Run by FOO9C 
that 


. . Output module 
circuit 
reverse 
external Power Off to 


output device 


(Emergency 
stop, 


stop by limit 
switch) 


Start sequence of power 
In case of AC DC 
Run CPU after power is on 

(1) Turn on RA2 as DC power on 

(2) Turn on timer after DC power is stable. 
(3) Turn on start switch 
(4) Output device runs by program through 
magnetic contactor (MC) [On] 


part 
lead opposite operation 
or breakdown such as 


interlock circuit 


Configure 


interlock 
forward, 
revolution by 


Start sequence of power 

In case of AC 

Turn on power 

) Run CPU. 

) Turn on start switch 

) Output device runs by program through 
magnetic contactor (MC) [On] 
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(2) System design circuit example (In case of using ERR contact point of power module) 


Power 


پر 


ET‏ نب 
Checking DC e Trans Trans TT‏ 
current 1 8 use |‏ 
2 1 
Signal input‏ 
Start stop circuit E‏ 


Timer setting 
which DC input 
signal is 
configured. 


PLC RUN output 
Available to start as 
RA1 


Miû 
Start Program 
SW 


i RA 
2 i 2 کا ا‎ 
ME 2 
Slop SW Voltage relay 


equipped 


Output for warning 
(Lamp or buzzer) 


Stop by ERR 
Error Off 


Configure part that ERR contact point off 


to output device 
power off 


(Emergency stop, 
stop by limit) 


lead opposite operation 
or breakdown such as 
interlock circuit 
forward, reverse 
revolution by external 
interlock circuit 


Start sequence of power 
In case of AC DC 
(1) Run CPU after turning on power. 


(2) Turn on RA2 with DC power supplied 

(3) Turn on timer after DC power is stable 

(4) Turn on start switch Output device runs by program through magnetic 
contactor (MC) [On] 
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(3) Fail safe countermeasure in case of PLC error 
Error of PLC CPU and memory is detected by self diagnosis but in case error occurs in IO control part, etc., CPU 


can detect the error. At this case, though it is different according to status of error, all contact point is on or off, SO 
safety may not be guaranteed. Though we do out best to our quality as producer, configure safety circuit 
preparing that error occurs in PLC and it lead to breakdown or accident. 


System example 
Input Input | Input Input | Output | Output 


16 6-66 16 16 
point point point point point point 


Output module for fail safe 


Equip output module for fail safe to last slot of system. 


[Fail safe circuit example] 
On delay timer 


F00903 Off delay timer 


CPU unit 


Output module 
Since P80 turn on/off every 0.5s, use TR output. 
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9.1.2 PLC heat calculation 
(1) Power consumption of each part 


(a) Power consumption of module 

The power conversion efficiency of power module is about 70% and the other 30% is gone 
with heat; 3/7 of the output power is the pure power consumption. Therefore, the calculation 
is as follows. 
e Wpw = 3/7 {(l5v X 5) + (l24v X 24)} (W) 

Isv : power consumption of each module DC5V circuit(internal current consumption) 

l24v: the average current consumption of DC24V used for output module 

(current consumption of simultaneous On point) 

If DC24V is externally supplied or a power module without DC24V is used, it is not 
applicable. 


(b) Sum of DC5V circuit current consumption 
The DCSV output circuit power of the power module is the sum of power consumption used 
by each module. 
e Wsv = Isv X 5 (W) 


(c) DC24V average power consumption(power consumption of simultaneous On point) 
The DC24V output circuits average power of the power module is the sum of power 
consumption used by each module. 
e W24v = l24v X 24 (W) 


(d) Average power consumption by output voltage drop of the output module (power consumption 
of simultaneous On point) 
e Wout = lout X Varop X output point X simultaneous On rate (W) 
lout : output current (actually used current) (A) 
Varop: voltage drop of each output module (V) 


AC power 


100V~240V 
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(e) Input average power consumption of input module 

(power consumption of simultaneous On point) 
e Win = lin X E X input point X simultaneous On rate (W) 
lin: input current (root mean square value in case of AC) (A) 
E : input voltage (actually used voltage) (V) 


(f) Power consumption of special module power assembly 
e Ws = l5v X5 + l24v X 24 + lioov X 100 (W) 
The sum of power consumption calculated by each block is the power consumption of the 
entire PLC system. 
e W = Wpw + Wsv + Wzav + Wout + Win + Ws (W) 
Calculate the heats according to the entire power consumption(W) and review the 
temperature increase within the control panel. 


The calculation of temperature rise within the control panel is displayed as follows. 
T= W/ UA [°C] 

W : power consumption of the entire PLC system (the above calculated value) 

A : surface area of control panel [mٌ] 

U : if equalizing the temperature of the control panel by using a fan and others - - - 6 
If the air inside the panel is not ventilated - - - - - - - - - - 4 


If installing the PLC in an air-tight control panel, it needs heat-protective(control) design 
considering the heat from the PLC as well as other devices. If ventilating by vent or fan, inflow of 
dust or gas may affect the performance of the PLC system. 
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9.2 Attachment/Detachment of Modules 


9.2.1 Attachment/Detachment of modules 


Caution in handling 
Use PLC in the range of general specification specified by manual. 
In case of using out of range, it may cause electric shock, fire, malfunction, damage of product. 


ZX Warning 


>» Module must be mounted to hook for fixation properly before its fixation. The module may be damaged 
from over-applied force. If module is not mounted properly, it may cause malfunction. 


» Do not drop or impact the module case, terminal block connector. 


$ Do not separate the PCB from case. 


(1) Equipment of module 


e Eliminate the extension cover at the upper of module. 


e Push the module and connect it in agreement with hook for fixation of four edges and hook for 
connection at the bottom. 


e After connection, get down the hook for fixation at the upper part and lower part and fix it completely. 


Module fixation (Hook) 


Laver (Haak tr madul 5 xall an] 
1 


EET 
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(2) Detachment of module 
e Get up the hook for fixation of upper part and lower part and disconnect it. 


e Detach the module with two hands. (Don’t force over-applied force.) 


Hook for module fixation 


Lever (Haak or mad 2 xaf 
(Open upper] 


/) Caution 
» When separating module, don’t force over-applied power. If so, hook may be damaged. 
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(3) Module equipment location 
Keep the following distance between module and structure or part for well ventilation and easy detachment 


and attachment. 


|ouey 


0 mm or above” 


„a 5m or above <a> 5M or above 
*1 : In case height of wiring duct is less than 50 mm (except this 40mm or above) 
*2 : In case of equipping cable without removing near module, 20mm or above 


*3 : In case of connector type, 80mm or above 


(4) Module equipment direction 
(a) For easy ventilation, install like the following figure. 


9-0 


Chapter 9 Installation and Wiring 


(b) Don’t install like the following figure 


(5) Distance with other device 


To avoid radiation noise or heat, keep the distance between PLC and device (connector and relay) as far as the 
following figure. 

Device installed in front of PLC: 100 mm or above 

Device installed beside PLC: 50 mm or above 


100mm or above 


2-3 50mm or above 


5Omm or above 
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9.2.2 Caution in handling 


Here describes caution from open to install 
e Don't drop or impact product. 
e Don't disassemble the PCB from case. It may cause the error. 
e In case of wiring, make sure foreign substance not to enter upper part of module. If it enters, eliminate it. 


(1) Caution in handling IO module 
It describes caution in handling IO module. 


(a) Recheck of IO module specification 
For input module, be cautious about input voltage, for output module, if voltage that exceeds the max. 
open/close voltage is induced, it may cause the malfunction, breakdown or fire. 


(b) Used wire 
When selecting wire, consider ambient temp, allowed current and minimum size of wire is 
AWG22(0.3mm’) or above. 


(c) Environment 
In case of wiring IO module, if device or material that induce high heat is too close or oil contacts wire 
too long time, it may cause short, malfunction or error. 


(ad) Polarity 
Before supplying power of module which has terminal block, check the polarity. 


(e) Wiring 
e In case of wiring IO with high voltage line or power line, induced obstacle may cause error. 
e Let no cable pass the IO operation indication part (LED). 
(You can’t discriminate the IO indication.) 
e |n case induced load is connected with output module, connect the surge killer or diode load to load 
in parallel. Connect cathode of diode to + side of power. 


Induced load 


Output module 


OUT © 


Induced load 5 


Output module 


(f) Terminal block 
Check close adhesion status. Let no foreign material of wire enter into PLC when wring terminal block 
or processing screw hole. At this case, it may cause malfunction. 


(g) Don’t impact to IO module or don’t disassemble the PCB from case. 
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9.3 Wire 


In case using system, it describes caution about wiring. 


$» When wiring, cut off the external power. 

> If all power is cut, it may cause electric shock or damage of product. 

> In case of flowing electric or testing after wiring, equip terminal cover included in product. It not, it may cause 
electric shock. 


/N Caution 


>» Do D type ground (type 3 ground) or above dedicated for PLC for FG and LG terminal. It may cause electric 
shock or malfunction. 

>» When wiring module, check the rated voltage and terminal array and do properly. 

If rating is different, it may cause fire, malfunction. 

> For external connecting connector, use designated device and solder. 
If connecting is not safe, it may cause short, fire, malfunction. 

> For screwing, use designated torque range. If itis not fit, it may cause short, fire, malfunction. 

> Let no foreign material enter such as garbage or disconnection part into module. It may cause fire, malfunction, 
error. 


9.3.1Power wiring 


(1) In case voltage regulation is larger than specified, connect constant voltage transformer. 


RRERRHR PRARARRER 


AC power 


7 
° EEE FEA ا‎ 
EEEESEREE 


و 


EL EMBHEBERES EHH 
(i EEEEHEEHE) HEHEHE 
iA rêrê oss 
SHEEEEREEEEEE FES 


j 


€ EEEEEEEE 


NH EEEEEEEEEEE 
EERIE 


€ EEE 


Constant OD 4 لصا لعا‎ 


1 
1 
1 
i 


voltage 
transforme 


(2) Connect noise that include small noise between line and earth. 
(When there are many noise, connect insulated transformer.) 
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(3) Isolate the PLC power, /O devices and power devices as follows. 


Main PLC 
power power onstant 
۸0220۷ کن‎ 2 | 


Transforme AC100-240V 


IO power 
ےا‎ 


Main circuit device‏ و ù‏ ک5 
If using DC24V of the power module‏ )4( 


(a) Do not connect DC24V of several power modules in parallel. It may cause the destruction of a module. 
(b) If a power module can not meet the DC24V output capacity, supply DC24V externally as presented 
below. 


(5) AC110V/AC220V/DC24V cables should be compactly twisted and connected in the shortest distance. 
(6) AC110V/AC220V cable should be as thick as possible(2mm) to reduce voltage drop. 


(7) AC110V/ DC24V cables should not be installed close to main circuit cable(high voltage/high current) and 1/O 
signal cable. They should be 100mm away from such cables 
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(8) To prevent surge from lightning, use the lightning surge absorber as presented below. 


Surge absorber to prevent 


Note 
(1) Isolate the grounding(E1) of lightning surge absorber from the grounding(E2) of the PLC. 
(2) Select a lightning surge absorber type so that the max. voltage may not the specified 
allowable voltage of the absorber. 


(9) When noise may be intruded inside it, use an insulated shielding transformer or noise filter. 


(10) Wiring of each input power should be twisted as short as possible and the wiring of shielding transformer or 
noise filter should not be arranged via a duct. 
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9.3.2 I/O Device wiring 


(1) The size of /O device cable is limited to 0.3~2 mm? but it is recommended to select a size(0.3 mm?) to use 
conveniently. 


(2) Please isolate input signal line from output signal line. 
(3) /O signal lines should be wired 100mm and more away from high voltage/high current main circuit cable. 


(4) Batch shield cable should be used and the PLC side should be grounded unless the main circuit cable and 
power cable can not be isolated. 


Shield cable 


(5) When applying pipe-wiring, make sure to firmly ground the piping. 


9.3.3 Grounding wiring 


(1) The PLC contains a proper noise measure, so it can be used without any separate grounding if there is a 
large noise. However, if grounding is required, please refer to the followings. 


(2) For grounding, please make sure to use the exclusive grounding. 
For grounding construction, apply type 3 grounding(grounding resistance lower than 100 ©) 


(3) If the exclusive grounding is not possible, use the common grounding as presented in B) of the figure below. 


Type 3 Grounding Type 3 Grounding 


A) Exclusive grounding : best  B) common grounding : good C) common grounding: defective 


(4) Use the grounding cable more than 2 mm. To shorten the length of the grounding cable, place the grounding 
point as close to the PLC as possible. 


(5) If any malfunction from grounding is detected, separate the FG of the base from the grounding. 
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9.3.4 Specifications of wiring cable 


The specifications of cable used for wiring are as follows. 


Types of external Cable specification (mm) 
connection Lower limit Upper limit 
Digital input 0.18 (AWG24) 1.5 (AWG16) 
Digital output 0.18 (AWG24) 2.0 (AWG14) 

Analogue |/O 0.18 (AWG24) 1.5 (AWG16) 
Communication 0.18 (AWG24) 1.5 (AWG16) 
Main power 1.5 (AWG16) 2.5 (AWG12) 
Protective grounding 1.5 (AWG16) 2.5 (AWG12) 
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Chapter 10 Maintenance 


Be sure to perform daily and periodic maintenance and inspection in order to maintain the PLC in the best 
conditions. 


10.1 Maintenance and Inspection 


The |/O module mainly consist of semiconductor devices and its service life is semi-permanent. However, 
periodic inspection is requested for ambient environment may cause damage to the devices. When inspecting 
one or two times per six months, check the following items. 


Check ltems Judgment Corrective Actions 


Within change rate of input 
Change rate of input voltage voltage Hold it with the allowable range. 
(Less than 15% to +20% ) 
Input/Output specification of 


Hold it with the allowable range of each module. 
each module 


Power supply for inpuloutput 


Temperature O56 Adjust the operating temperature and humidity with the 


Ambient defined range. 


Humidity 5 ~ Q5%RH 
environment 


Use vibration resisting rubber or the vibration prevention 
method. 


Play of modules No play allowed Securely enrage the hook. 


Vibration No vibration 


Connecting conditions of 


No loose allowed Retighten terminal screws. 
terminal screws 


Check the number of 
Spare parts Spare parts and their Cover the shortage and improve the conditions. 
Store conditions 


10.2 Daily Inspection 


The following table shows the inspection and items which are to be checked daily. 
Corrective 
Actions 
CONNEONCONORORS Check the screws. Screws should not be loose. Eien 
base Screws. 
Connection conditions of Check the connecting screws Retighten 
InpuVOutput module Check module cover. Screws. 
1 0 Check for loose mounting screws. Screws should not be loose. Retighten 
Connecting conditions of Screws. 
terminal block or extension | Check the distance between solderless 
terminals. 


Check Items Check Points Judgment 


Screws should not be loose. 


Proper clearance should be provided. | Correct. 
cable 
Connecting of expansion cable. Connector should not be loose. Correct. 


PWR LED Check that the LED is On. On(Off indicates an error) See chapter 5. 
Run LED Check that the LED is On during Run. On (flickering indicates an error) See chapter 5. 
LED ERR LED Check that the LED is Off during Run. | Off(On indicates an error) See chapter 5. 


On when input is On, 
Off when input is off. 
On when output is On, 
Off when output is off 


indicator See chapter 5. 


Input LED Check that the LED turns On and Off. 


Output LED | Check that the LED turns On and Off See chapter 5. 
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10.3 Periodic Inspection 


Check the following items once or twice every six months, and perform the needed corrective actions. 


Corrective 
Actions 
Adjust to general 
standard 


(Internal environmental 
standard of control 
section) 


Retighten screws 


Retighten 


Correct 


Retighten connector 
mounting 
SCIEWS 


Change supply power 


Judgment 
0 ~ 55 °C 


5 ~ 95Y%RH 


There should be no 
corrosive gases 

The module should be 
mounted securely. 


No dust or foreign material 


Screws should not be loose 


Proper clearance 


Connectors should not be 
loose. 


DC24V: DC20.4 ~ 28.8V 


Checking Methods 


-„. Measure with thermometer 
and hygrometer 
-. measure corrosive gas 


The module should be move 
the unit 


Visual check 


Re-tighten screws 


Visual check 


Visual check 


Measure voltage between 
input terminals 
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Ambient 
temperature 


Ambient Humidity 


Ambient pollution 
level 


Looseness, 
Ingress 

dust or foreign 
material 

Loose terminal 
SCrEWS 

Distance between 
terminals 


Loose connectors 


Check Items 


Ambient 
environment 


Connecting 
conditions 


Line voltage check 
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Chapter 11 Troubleshooting 


The following explains contents, diagnosis and corrective actions for various errors that can occur during system 
operation. 


11.1 Basic Procedure of Troubleshooting 


System reliability not only depends on reliable equipment but also on short downtimes in the event of fault. The 
short discovery and corrective action is needed for speedy operation of system. The following shows the basic 
instructions for troubleshooting. 


1) Visual checks 
Check the following points. 
e Machine operating condition (in stop and operation status) 
e Power On/Off 
e Status of I/O devices 
e Condition of wiring (l/O wires, extension and communications cables) 
e Display states of various indicators (such as POWER LED, RUN LED, ERR LED and |/O LED) 
After checking them, connect peripheral devices and check the operation status of the PLC and the 
program contents. 


2) Trouble Check 
Observe any change in the error conditions during the following. 
e Switch to the STOP position, and then turn the power on and off. 
3) Narrow down the possible causes of the trouble where the fault lies, i.e.: 
e Inside or outside of the PLC ? 
e |/O module or another module? 
e PLC program? 


| 11.2 Troubleshooting 


This section explains the procedure for determining the cause of troubles as well as the errors and corrective 


actions. 
Symptoms 


Is the power LED turned Flowchart used when the POWER LED is turned Off. 
Off ? 
Is the ERR LED flickering ? 1 Flowchart used when the ERR LED is flickering. 


Are the RUN LED turned Flowchart used when the RUN turned Off. 

Off ? 

\/O module doesn’t operate Flowchart used when the output load of the output module 

properly. doesn’t turn on. 

Program cannot be written. E Flowchart used when a program can’t be written to the 
PLC. 
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11.2.1 Troubleshooting flowchart used when the PWR (Power) LED turns Off. 


The following flowchart explains corrective action procedure used when the power is supplied or the power LED 
turns Off during operation. 


Power LED is turned Off. 


Is the power supp aT 
operating? upply the power. 


Does the power LED 
turns On? 


Is the voltage within the Supply the power 
rated power? properly. 


Does the power LED 
turns On? 


Over current protection 
device activated? 


1) Eliminate the excess current 
2) Switch the input power Off then 
On. 


Does the power LED 
turns On? 


Write down the troubleshooting 
Questionnaire and contact 
the nearest service center. 


Complete 
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11.2.2 Troubleshooting flowchart used with when the ERR (Error) LED is flickering 
The following flowchart explains corrective action procedure use when the power is supplied star 


ts or the ERR LED is flickering during operation. 


STOP LED goes flickering 


1 


Check the error code, with 


connected XG5000. 


No 
Warning error? See Appendix 1 Flag list 
and remove the cause of 
the error. 
Yes 


Is ERR LED still 
flicking ? 


Write down the Troubleshooting 
Questionnaires and contact the nearest 
service center. 


Though warning error appears, PLC system doesn’t stop but corrective action is needed 
promptly. If not, it may cause the system failure. 
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11.2.3 Troubleshooting flowchart used with when the RUN , STOP LED turns Off. 


The following flowchart explains corrective action procedure to treat the lights-out of RUN LED when the power 
is supplied, operation starts or operation is in the process. 


RUN, STOP LED is Off. 


1 


Turn the power unit Off and On. 


No 
Is RUN/ STOP LED Off? 


Write down the Troubleshooting 
Questionnaires and contact the nearest Complete 
service center. 
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11.2.4 Troubleshooting flowchart used when the I/O part doesn’t operate normally. 


The following flowchart explains corrective action procedure used when the |/O module doesn’t 
operate normally. 


CHE‏ الاد TCH‏ الاد 
جک ۲ 


i 
| 1 | 
ا‎ 
When the |/O module doesn’t work normally. 


I\s the output LED of SOL1 
On? 


Measure the voltage of terminal | | Correct wiring. Replace, the connector of Check the status of SOL1 by 


in SOL1 by Tester. the terminal block. XC5000. 


No 
, ls the Yes << it normal condition? 
terminal connector س‎ 


appropriated 


Is the output 
wirina correct? 


Is the measured value 


Yes 


Separate the external 
wiring than check the 
condition of output module. 


Check the status of SOL1. 


Replace the Unit 
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Are the indicator LED of the 
switch 1 and 2 on? 


Check voltage of switch 1,2 
by tester 


Check voltage of switch 1,2 
by tester 


Is the measured value 


Is the measured value 


ls the condition 
qf the terminal board conneglg 
appropriailg 


Is input wiring correct? 


Separate the external 
wiring witch then check 
the status by forced input 


Correct wiring Retighten the terminal Replace the terminal 
Is the measured value screw. board connector. 


Input unit replacement 


is Needed. 


f Input unit replacement is 
Check from the beginning. Needed. 
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11.3 Troubleshooting Questionnaire 


When problems have been met during operation of the XGC series, please write down this Questionnaires and 
contact the service center via telephone or facsimile. 

e For errors relating to special or communication modules, use the questionnaire included in the User's manual 
of the unit. 


1. Telephone & FAX No 
Tell) FAX) 
2. Using equipment model: 
3. Details of using equipment 
CPU model: ( ) OS version No.:( ) Serial No.( ) 
XG5000 (for program compile) version No.: ( ) 
4.General description of the device or system used as the control object: 
5. The kind of the base unit: 
— Operation by the mode setting switch ( ), 
— Operation by the XG5000 or communications ( ), 
— External memory module operation ( 8 
6. Is the ERR. LED of the CPU module turned On ? Yes( ), No( ) 
7. XG5000 error message: 
8. History of corrective actions for the error message in the article 7: 
9. Other tried corrective actions: 
10. Characteristics of the error 
° Repetitive( ): Periodic(إ‎ ), Related to a particular sequence( ), Related to environment( ) 


° Sometimes ( ): General error interval: 


11. Detailed Description of error contents: 


12. Configuration diagram for the applied system: 
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11.4 Troubleshooting Examples 


Possible troubles with various circuits and their corrective actions are explained. 


11.4.1 Input circuit troubles and corrective actions 


The followings describe possible troubles with input circuits, as well as corrective actions. 


Corrective Actions 
o Connect an appropriate register and 
capacity, which will make the voltage lower 


across the terminals of the input module. 


AC input 


ڪڪ 


e CR values are determined by the leakage 
current value. 
— Recommended value C : 0.1 ~ 0.47 uF 


R: 47 ~ 120 © (1/2W) 
Or make up another independent display 
circuit. 


° Locate the power supply on the external 
device side as shown below. 


AC input 


External device 


e Connect an appropriate register, which will make 
the voltage higher than the OFF voltage across the 
input module terminal and common terminal. 


DNC innııt 


e Use only one power supply. 
e Connect a sneak current prevention diode. 


ا 


DC input 


Leakage current of external device 
(Such as a drive by non-contact switch) 


AC input 


Leakage current 


Leakage current of external device 
(Drive by a limit switch with neon lamp) 


AC input 


Leakage current 


External device 


Leakage current due to line capacity of wiring 
cable. 


AC input 


1 

j Leakage current 
1 
1 


External device 


Leakage current of external device (Drive by 
switch with LED indicator) 


DOC input 


Leakage current 


o Sneak current due to the use of two 
different power supplies. 


DC input 


e E1 > E2, sneaked. 


Condition 


Input signal 
doesn’t turn 
off. 


Input signal 
doesn’t turn 
off. 
(Neon lamp 
may be still 
on) 
Input signal 
doesn’t turn 
off. 


Input signal 
doesn’t turn 
off. 


Input signal 
doesn’t turn 
off. 
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11.4.2 Output circuit and corrective actions 


The following describes possible troubles with output circuits, as well as their corrective actions. 


Corrective Action 


o Connect registers of tens to hundreds KO 


across the load in parallel. 


e Connect C and R across the load, which are of 
registers of tens KO. When the wiring distance 
from the output module to the load is long, there 
may be a leakage current due to the line 


capacit 


E E aL 


e Drive the relay using a contact and drive the 


C-R type timer using the since contact. 
o Use other timer than the C-R contact some 
timers have half-ware rectified internal circuits 


therefore, be cautious. T 


imer 
i 


e Use only one power supply. 
e Connect a sneak current prevention diode. 


If the 


counter-electromotive voltage absorbing code as 


load is the relay, etc, connect a 


shown by the dot line. 


Load is half-wave rectified inside (in some 
cases, it is true of a solenoid) 

When the polarity of the power supply is as 
shown in O, C is charged. When the polarity is 
as shown in @, the voltage charged in C plus 
the line voltage are applied across D. Max. 


voltage is approx. 212. 


*) If a resistor is used in this way, it does not 
pose a problem to the output element. But it may 
make the performance of the diode (D), which is 
built in the load, drop to cause problems. 

o Leakage current by surge absorbing circuit, 
which is connected to output element in parallel. 


o Leakage current by surge absorbing circuit, 


which is connected to output element in parallel. 


e Sneak current due to the use of two different 


power supplies. 


Condition 


When the output 
is off, excessive 
voltage is 
applied to the 


load. 


The load 
doesn’t 


turn off. 


When the load 
is C-R type 
timer, time 
constant 
fluctuates. 


The load does 


not turn off. 
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Output circuit troubles and corrective actions (continued). 


Condition Corrective actions 


The load off |° Over current at off state [The large | ° Insert a small L/R magnetic contact and 
response solenoid current fluidic load (L/R is large) | drive the load using the same contact. 


time is long. | such as is directly driven with the transistor 


output. Outpu 


Outpu 


° The off response time can be delayed by 
one or more second as some loads make 
the current flow across the diode at the off 


time of the transistor output. 


Output Surge current of the white lamp ° To suppress the surge current make the 
transistor is dark current of 1/3 to 1/5 rated current flow. 
destroyed. Output Output 


ا 


A surge current of 10 times or more when Sink type transistor output 


turned on. 


Output 


Source type transistor 
output 
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11.5 Error Code List 


Error EO CUE Action Operation LED Diagnosis 
code (restart mode after taking an action) status status point 
Program to execute is 1 0.5 second RUN 


Start after reloading |/O parameter, 
Battery change if battery has a problem. 
1/O parameter error Check the preservation status after |/O Warning 
parameter reloading and if error occurs, 
change the unit. 


Start after reloading Basic parameter, Réêt 
Change battery if it has a problem. Bé RUN 
25 Basic parameter error Check the preservation status after Basic Warning Flicker odê 
parameter reloading and if error occurs, Wich 
change the unit. 9 
Module set in RUN 
parameter and the modify the module or parameter and then 0.5 second 
30 Warning mode 
installed module does restart. Flicker iE 
not match 9 
Module falling during After checking the position of O Sebo Eê 
3 operation or additional attachment/detachment of expansion module | Warning Flicker 
setup during Run mode 
Datadl l9 module After checking the position of slot where the 
does not access Heavy 0.1 second 
3 access error occurs by XG5000, change the Scan end 
normally during error Flicker 
: module and restart (acc.to parameter.) 
operation. 
NOE E After checking the position of slot that access 
special/link module Heavy 0.1 second 
: 1 error occurred by XG5000, change the Scan end 
data during operation error Flicker 
: module and restart (acc.to parameter). 
not available 


Abnormal system end by noise or hard ware 
error. j 
39 malty 1) If it occurs repeatedly when power 7 9 E a 
CPU or malfunction : error Flicker time 
reinput, request service center 
2) Noise measures 


Reset 
0.5 second RUN 
Flicker mode 

switching 


designated by program 


parameter. 


Operation error : While 
Remove operation error ¬ reload the 
41 occurs while eram ARO FERA Warnin 0.5 second running 
running the user prog 1 9 Flicker the 
program. program 
Timer index user After reloading a timer index program 0.5 second 
Warning : Scan end 
error modification, start Flicker 


Hêvî RFF Of Refer to Heavy error detection flag and Heav eH 
50 ٣ modifies the device and restart. (Acc. ¥ : Scan end 
external device error Flicker 


Parameter) 


While 
E_STOP function After removing error causes which starts Heavy 1 second running 
executed E_STOP function in program, power reinput error Flicker the 


program 


Scan time of program 
during operation : / While 
After checking the scan watchdog time 
exceeds the scan : : 0.5 second running 
40 : designated by parameter, modify the j Warning : 
watchdog time Flicker the 
parameter or the program and then restart. 
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Error E CAUSE Action Operation LED Diagnosis 
code (restart mode after taking an action) status status point 
Data memory backup | If not error in battery, power reinput : 1 second 
not possible Remote mode is switched to STOP mode. mg Flicker e 


BÛ1. ll -Abhormal cildek data Setting the time by XG5000 if there is nO Warning 0.1 second Ordinary 
error Flicker time 

502 | Battery voltage fallin Battery change at power On status Warnin 0:1, Second Ordinary 
9 9 1 9 P 9 Flicker time 
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Appendix 1.1 Special Relay (F) List 


Description 


Indicates PLC mode and operation State. 
Run state. 

Stop state. 

Error state. 

Debug state. 

Local control mode. 

Remote control mode. 

Editing program download during RUN. 
Internal edit processing during RUN. 

Edit is done during RUN. 

Edit is ended during RUN. 

Operation mode changed by key. 
Operation mode changed by local PADT. 


Operation mode changed by Remote PADT. 


Operation mode changed by Remote 
communication module. 


Forced input state. 

Forced output state. 

Monitor on execution. 

Stop by Stop function. 

Stop by EStop function. 
Compile on execution. 
Initialization task on execution. 
Program Code 1 selected. 
Program Code 2 selected. 
Compile Code 1 selected. 
Compile Code 2 selected. 
Reports heavy error state of system. 


Module Type does not match. 
Module is detached. 


Module |/O error. 


Speciallcommunication module interface error. 


Detected heavy error in external 
Device. 


Function 
Mode and state 
Run 
Stop 
Error 
Debug 
Local control 
Remote mode 
Editing during RUN 
Editing during RUN 
Edit done during RUN 
Edit end during RUN 
Operation mode 
Operation mode 


Operation mode 
Operation mode 


Forced input 
Forced output 
Monitor 

Stop 

EStop 

Compile 
Initialize 
Program Code 1 
Program Code 2 
Compile Code 1 
Compile Code2 


System error 
Module Type error 


Module detachment 
error 


Module |1/O error 
Module interface error 


External device error 


App. 1-1 


Variables 
_SYS_STATE 
_RUN 
_STOP 
_ERROR 
_DEBUG 
_LOCAL_CON 
_REMOTE_CON 
_RUN_EDIT_ ST 
_RUN_EDIT_CHK 
_RUN_EDIT_DONE 
_RUN_EDIT_END 
_CMOD_KEY 
_CMOD_LPADT 
_ CMOD_RPADT 


_ CMOD_RLINK 


_FORCE_IN 
_FORCE_OUT 
_MON_On 
_USTOP_On 
_ESTOP_On 
_CONPILE_MODE 
_INIT_RUN 
_PB!1 

_PB2 

_CB1 

_CB2 
_CNF_ER 
_IO_TYER 


_IO_DEER 


_IO_RWER 
_IP_IFER 


_ANNUM_ER 


Description 


Basic parameter error. 


1/O configuration parameter error. 


Special module parameter is 
Abnormal. 

Communication module parameter 
is abnormal. 


Program error. 

Program Code error. 

System watchdog operated. 

Scan watchdog operated. 

Reports light error state of system. 
Data backup error. 

Stop by abnormal operation. 
Detected light error of external device. 
High speed link — parameter 1 error. 
High speed link —- parameter 2 error. 
P2P —- parameter 1 error. 

P2P —- parameter 2 error. 

P2P —- parameter 3 error. 

Constant error. 

Timer used by user. 

20ms cycle Clock. 

100ms cycle Clock. 

200ms cycle Clock. 

1s cycle Clock. 

2s cycle Clock. 

10s cycle Clock. 

20s cycle Clock. 

60s cycle Clock. 

Always On state Bit. 

Always Off state Bit. 

First scan On Bit. 

First scan OFF bit. 


Reversal every scan. 


Function 
Basic parameter 


IO parameter 


Special module parameter 


Communication module 
parameter 


Program error 
Code error 
System watchdog 
Scan watchdog 
System warning 
Backup error 
Operation shutdown error 
External device error 
High speed link 1 
High speed link 2 
P2P parameter 1 
P2P parameter 2 
P2P parameter 3 
Constant error 
User contact 
20ms 

100ms 

200ms 

1s Clock 

2 s Clock 

10 s Clock 

20 s Clock 

60 s Clock 
Ordinary time On 
Ordinary time Off 
1scan On 

1scan Off 


Reversal 
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Variable 
_BPRM_ER 
_IOPRM_ER 


_SPPRM_ER 


_ CPPRM_ER 


_PGM_ER 
_CODE_ER 
_SWDT_ER 
_WDT_ER 
_CNF_WAR 
_DBCK_ER 
_ABSD_ER 
_ANNUM_WAR 
_HS_WARI!I 
_HS_WAR2 
_P2P_WARIT 
_P2P_WAR2 
_P2P_WAR3 
_CONSTANT_ER 
_USER_F 
_T20MS 
_T100MS 

__ T200MS 
_7185 

_28 

_71058 

_“ 058 
_T60S 


Description 

Clock available for user setting. 

On/Off as much as set scan Clock 0. 
On/Off as much as set scan Clock 1. 
On/Off as much as set scan Clock 2. 
On/Off as much as set scan Clock 3. 
On/Off as much as set scan Clock 4. 
On/Off as much as set scan Clock 5. 
On/Off as much as set scan Clock 6. 
On/Off as much as set scan Clock 7. 


Indicates logic results. 


On during 1 scan in case of operation 


error. 
On when operation result is 0. 


On when carry occurs during operation. 


On in case that all output is Off. 
Keeps On during operation error. 


Indicates the comparison result. 
On in case of “less than”. 

On in case of “equal or less than”. 
On in case of “equal”. 

On in case of “greater than”. 

On in case of “equal or greater than”. 
On in case of “not equal”. 

Indicates FALS no. 

Main base Put / Get error. 

Main base Put/Get end. 

Indicates information for CPU Type. 
Indicates CPU version. 

Indicates OS version. 

Indicates OS distribution date. 
Indicates max. scan time. 

Indicates min. scan time. 

Current scan time. 


Clock data (month/year) 


Clock data (Second/minute) 


( 

Clock data (hour/date) 
( 
( 


Clock data (Hundred year/week) 


Function 

User Clock 

Setting scan repeat 
Setting scan repeat 
Setting scan repeat 
Setting scan repeat 
Setting scan repeat 
Setting scan repeat 
Setting scan repeat 
Setting scan repeat 


Logic result 
operation error 


Zero flag 
Carry flag 


All output OFF 


Operation error 
Latch 


Comparison result 
LT flag 

LTE flag 

EQU flag 

GT flag 

GTE flag 

NEQ flag 

FALS no. 
PUT/GET error 0 
PUT/GET end 0 
CPU Type 

CPU version 

OS version 

OS date 

Max. scan time 
Min. scan time 
Current scan time 
Month/year 
Hour/date 
Second/minute 


Hundred year/week 
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Variable 
_USER_CLK 
_USR_CLKO 
_USR_CLKT 
_USR_CLK2 
_USR_CLK3 
_USR_CLK4 
_USR_CLK5 
_USR_CLK6 
_USR_CLK7 
_LOGIC_RESULT 


_LER 


_ ZERO 
_CARRY 
_ALL_Off 


_LER_ LATCH 


_CMP_RESULT 
_LT 

_LTE 

_EQU 

GT 

_GTE 

_NEQ 
_FALS_NUM 
_PUTGET_ERRO 
_PUTGET_NDRO 
_CPU_TYPE 
_CPU_VER 
_OS_VER 
_OS_DATE 
_SCAN_MAX 
_SCAN_MIN 
_SCAN_CUR 
_MON_YEAR 
_TIME_DAY 
_SEC_MIN 
_HUND_WK 


Description 


Reports in case of irregular input. 
Saves error step. 
Increase when module Refresh. 


Increase when module Refresh is normal. 


Increase when module Refresh is 
Abnormal. 

Increase when module Refresh is 
abnormal (Time Out). 

Increase when module Refresh is 
Abnormal. 


Increase when CPU internal buffer is full. 
Increase when Put count. 

Increase when Get count. 

indicates the current state of local key. 
indicates the previous state of local key 
Module Type mismatched slot no. 
Module detached slot no. 

Module read/write error slot no. 

Module interface error slot no. 


Main base module Type error. 


Function 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
Irregular input 
Error step 
Refresh 
Refresh OK 


Refresh NG 
Refresh Limit 


Refresh Error 


Buffer Full 
Put count 
Get count 
Current key 
Previous key 
Mismatch slot 
Detach slot 
RW error slot 
IF error slot 


Module Type 0 error 
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Variable 
_FPU_INFO 
_FPU_LFLAG | 
_FPU_LFLAG_U 
_FPU_LFLAG_O 
_FPU_LFLAG_Z 
_FPU_LFLAG_V 
_FPU_FLAG 
_FPU_FLAG_U 
_FPU_FLAG_O 
_FPU_FLAG Z 
_FPU_FLAG_V 
_FPU_FLAG_E 
_ERR_STEP 
_REF_COUNT 
_REF_OK_CNT 


_REF_NG_CNT 
_REF_LIM_CNT 


_REF_ERR_CNT 


_MOD_RD_ERR_CNT 
_MOD_WR_ERR_CNT 
_CA_CNT 
_CA_LIM_CNT 
_CA_ERR_CNT 
_BUF_FULL_CNT 
_PUT_CNT 
_GET_CNT 

_KEY 
_KEY_PREV 
_|IO_TYER_N 
_IO_DEER_N 
_IO_RWER_N 
_IP_IFER_N 
_IO_TYERO 


Description 


Main base module Detach error. 
Main base module read/write error. 
Main base module interface error. 
Saves the times of power shutdown. 
Saves the times of error OCCUTr. 
Saves the times of mode conversion. 
Saves the times of system history. 
Saves log rotate information. 

Main base slot information. 

Contact point available in program. 
Data write and read in RTC. 


Initializing the value of scan. 


Request detection of external error. 


Request detection of external slight error 
(warning). 
User contact point. 


Initialization complete displayed. 
Display information of external serious 
error 


Display information of external slight 
error (warning) 

Clock data (month/year) 

Clock data (hour/date) 

Clock data (Second/minute) 

( 


Clock data (Hundred year/week) 


Function 
Module Detach 0 error 
Module RW 0 error 
Module IF O error 
Power shutdown times 
Error occur times 
Mode conversion times 
History occur times 
Log Rotate 
Slot information O0 
Available contact point 
RTC RW 


Scan WR 


Request detection of 
external serious error 
Request detection of 
external slight error 
(warning) 


User contact point 
Initialization completed 


Display information of 
external serious error 
Display information of 
external slight error 
(warning) 


Month/year 
Hour/date 
Second/minute 


Hundred year/week 
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Variable 
_|O_DEERO 
_|O_RWERO 
_|IO_IFER_O 
_AC_FAIL_CNT 
_ERR_HIS_CNT 
_MOD_HIS_CNT 
_SYS_HIS_CNT 
_LOG_ROTATE 
_BASE_INFOO 
_USER_WRITE_F 
_RTC_WR 
_SCAN_WR 


_CHK_ANC_ERR 


_CHK_ANC_WAR 
_USER_STAUS_F 
_INIT_DONE 
_ANC_ERR 


_ANC_WAR 


_MON_YEAR_DT 
_TIME_DAY_DT 
_SEC_MIN_DT 
_HUND_WK_DT 
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Appendix 1.2 Communication Relay (L) List 


Here describes data link communication relay(L). 


1. High-speed Link 1 


Device Keyword Description 


High speed link parameter 1 normal operation of all station 


Indicates normal operation of all station according to parameter set 
in High speed link, and On under the condition as below. 

1. In case that all station set in parameter is RUN mode and no 
_HS1_RLINK i error, 

2. All data block set in parameter is communicated normally, and 

3. The parameter set in each station itself is communicated 
normally. 

Once RUN_LINK is On, it keeps On unless stopped by 
LINK_DISABLE. 


Abnormal state after _HS1RLINK On 


In the state of _HSmMRLINK flag On, if communication state of the 
station set in the parameter and data block is as follows, this flag 
shall be On. 

1. In case that the station set in the parameter is not RUN mode, or 
2. There is an error in the station set in the parameter, or 

3. The communication state of data block set in the parameter is not 
good. 

LINK TROUBLE shall be On if the above 1, 2 & 3 conditions OCCUF, 
and if the condition return to the normal state, it shall be OFF 
again. 


_HS1_LTRBL 


High speed link parameter 1, K block general state 
_HS1_STATE[K] 


Indicates the general state of communication information for each 
(k = 00~63) 


data block of setting parameter. 
_HS1_STATE[k] = HSIMOD|[k]&_HS1TRX[K]8&(~_HS1_ERRIK] 


_HS1_MODIK] High speed link parameter 1, k block station RUN operation mode 


(k = 00~63) Indicates operation mode of station set in K data block of 
parameter. 

Normal communication with High speed link parameter 1, k block 
_HS1_TRX[K] i station 

(k = 00~63) Indicates if communication state of Kdata of parameter is 
communicated smoothly according to the setting. 


_HS1_ERRIK] High speed link parameter 1, K block station operation error mode 


(k = 00~63) Indicates if the error occurs in the communication state of k data 
block of parameter. 


High speed link parameter 1, K block setting 
_HS1_SETBLOCK[K] 


Indicates whether or not to set k data block of parameter. 
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2. High-speed Link2 


Device Keyword Description 


High-speed link parameter 2 normal operation of all station. 


Indicates normal operation of all station according to parameter set in 
High-speed link and On under the condition as below. 

1. In case that all station set in parameter is Run mode and no error 

2. All data block set in parameter is communicated and 

3.The parameter set in each station itself is communicated normally. 
Once RUN_LINK is On, it keeps On unless stopped by LINK_DISABLE. 


Abnormal state after _HS2RLINK On. 


In the state of _HSmMRLINK flag On, if communication state of the station 
set in the parameter and data block is as follows, this flag shall be On. 

1. In case that the station set in the parameter is not RUN mode, or 

2. There is an error in the station set in the parameter, or 

3. The communication state of data block set in the parameter is not 
good. 

LINK TROUBLE shall be On if the above 1, 2 & 3 conditions occur, and 
if the condition return to the normal state, it shall be OFF again. 


_HS2_RLINK 


_HS2_LTRBL 


High speed link parameter 1, k block general state. 
_HS2_STATE[K] 


Indicates the general state of communication information for each data 
(k = 00~63) 


block of setting parameter. 
__HS2_STATE[k]=HS2MOD][k]&_HS2TRX[k]&(~_HS2_ERRI[K]) 


_HS2_MODIK] High speed link parameter 1, k block station RUN operation mode. 
(k = 00~63) 


Indicates operation mode of station set in k data block of parameter. 


Normal communication with High speed link parameter 1, K block 
_HS2_TRX[K] station. 

(k = 00~63) Indicates if communication state of K data of parameter is 
communicated smoothly according to the setting. 


_HS2_ERRIK] High speed link parameter 1, K block station operation error mode. 


(k = 00~63) Indicates if the error occurs in the communication state of k data block of 
parameter. 


High speed link parameter 1, K block setting. 
_HS2_SETBLOCK[K] 


Indicates whether or not to set k data block of parameter. 
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3. Common area 


Communication flag list according to P2P service setting. 
P2P parameter: 1~3, P2P block: 0~31 


Device Keyword Description 


Indicates PZP parameter 1, 0 Block service 

normal end. 

Indicates P2P parameter 1, 0 Block service 

abnormal end. 

Indicates error code in case of P2P parameter 1, 0 Block 
service abnormal end. 

Indicates P2P parameter 1, 0 Block service 

normal count. 

Indicates P2P parameter 1, 0 Block service 

abnormal count. 


L5120 _P2P1_NDROO 
L5121 _P2P1_ERROO 
LTS _P2P1_STATUSOO 
L514 _P2P1_SVCCNTOO 
L516 _P2P1_ERRCNTOO 
L5180 _P2P1_NDRO!1 ا‎ P2P parameter 1, 1 Block service normal end. 


L5181 _P2P1_ERRO!1 1 P2P parameter 1, 1 Block service abnormal end. 


Indicates error code in case of P2P parameter 1, 1 Block 
service abnormal end. 

Indicates P2P parameter 1, 1 Block service 

normal count. 

Indicates P2P parameter 1, 1 Block service 

abnormal count. 


L519 _P2P1_STATUSO!1 
L520 _P2P1_SVCCNTO1 
L522 _P2P1_ERRCNTO1 
L524~L529 P2P parameter 1,2 Block service total. 


L530~L535 P2P parameter 1,3 Block service total. 


L536~L697 P2P parameter 1,4~30 Block service total. 


L698~L703 P2P parameter 1,31 Block service total. 
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Appendix 1.3 Network Register (N) List 


Here describes Network Register for communication (N). P2P parameter: 1~3, P2P block: 0~31 


_P1BOOWS3 Word | Saves area size 3 to save P2P parameter 1, 01 block. 
Noor-oost| > [Mos smgacasl PePraaneert.otme 
Nooez-O12 | Word [seng acact PePparaneeri. sema | 
Noreen] Moe smgacaol Pe raraneert.oratmek 
Nisret Won [sagas Perper 
Nasewasos |] [Woo smgacasl Perraanea 


Remark 


Û In XGB series, Network register is available only monitoring. (Read Only) 
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Appendix 3 Compatibility with MASTER-K (Special Relay) 


Pause mode Error mode 
rr urmeneyee Û ew a 


FOOOE _CMOD_RPADT FOOOE mode change by Remote 


remote communication module 


_USTOP_ON FO015 Stop by Stop Function 
_ESTOP_ON FO0016 Stop by ESTOP Function 
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Function 


CPU configuration error 
Module type mismatch error 
Module detach error 

Fuse cutoff error 


/O module read/write error 


Speciallcommunication module interface 
error 

Heavy error detection of external 
equipment error 


N/A 
Basic parameter error 
/O configuration parameter error 


Special module parameter error 


Communication module parameter 
error 


Program error 
Program Code error 


System watchdog error 


Base power error 


Scan watchdog 


N/A 


RTC data error 

Data backup error 

Hot restart disabled error 
Abnormal operation stop 
Task collision 


Battery error 


Light error detection of external 
equipment 


Device 


_CPU_ER 
_IO_TYER 
_IO_DEER 
_FUSE_ER 
_IO_RWER 


_IP_IFER 


_ANNUM_ER 


_BPRM_ER 
_IOPRM_ER 
_SPPRM_ER 


_CPPRM_ER 


_PGM_ER 
_CODE_ER 
_SWDT_ER 


_BASE_POWER 


_ER 
_WDT_ER 


_RTC_ER 
_DBCK_ER 
_HBCK_ER 
_ABSD_ER 
_TASK_ER 
_BAT_ER 


_ANNUM_ER 
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MASTER-K 
Function 


1 Step RUN 

Break Point RUN 

Scan RUN 

Contact value match RUN 


Word value match RUN 


Heavy error 

Light error 

WDT error 

/O combination error 
Battery voltage error 


Fuse error 

N/A 

Backup normal 
Clock data error 
Program change 


Program change error 


N/A 


Device 


Appendix 3 Compatibility with MASTER-K (Special Relay) 


Function 


Device 


MASTER-K 


Function 


Device 


Log memory full warning 
High speed link parameter 1 error 
High speed link parameter 2 error 
N/A 

P2P parameter 1 error 
P2P parameter 2 error 
P2P parameter 3 error 
N/A 

Constant error 

N/A 

N/A 

N/A 

20ms cycle Clock 
100ms cycle Clock 
200ms cycle Clock 

1s cycle Clock 

2s cycle Clock 

10s cycle Clock 

20s cycle Clock 

60s cycle Clock 

N/A 

Ordinary time On 
Ordinary time Off 

1 Scan On 

1 Scan Off 

Reversal every Scan 
N/A 

User Clock 0 

User Clock 1 

User Clock 2 

User Clock 3 

User Clock 4 

User Clock 5 

User Clock 6 

User Clock 7 


F0047 
FO048 
FO049 
FOO4A ~ FOOS3 
FOO054 
FOOSS 
FOOS6 
FOO057 ~ FOOSB 
FOO5SC 
FOOSD ~ FOOSF 
FOO60 ~ FOO6F 
FO0070 ~ FOO8F 
FOO90 
FO091 
FOO092 
FOO093 
FO094 
FOO95 
FOO96 
FO097 
FOO98 
FO099 
FOO9A 
FOO9B 
FOO9C 
FOO9D 
FOO9B ~ FOO9F 
FO100 
FO101 
FO0102 
FO0103 
FO0104 
FO105 
FO106 
FO0107 


_LOG_FULL 
_HS_WAR1 
_HS_WAR2 
_P2P_ WAR1 
_P2P_ WAR2 
_P2P_ WAR3 


_ Constant_ER 


_T20MS 
_T100MS 
__T200MS 
_18S 
_58 
_1058 
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N/A 


Error Code save 
Fuse cutoff save 
20ms cycle Clock 
100ms cycle Clock 
200ms cycle Clock 
1s cycle Clock 

2s cycle Clock 

10s cycle Clock 
20s cycle Clock 
60s cycle Clock 


N/A 


User Clock 0 
User Clock 1 
User Clock 2 
User Clock 3 
User Clock 4 
User Clock 5 
User Clock 6 
User Clock 7 


FO040 ~ FOOSF 


FOO60 ~ FOO6F 
FO070 ~ FOO8F 
FOO90 
FO091 
FOO092 
FO093 
FO094 
FOO95 
FOO96 
FO097 


FO098 ~FOO9F 


FO100 
FO101 
FO0102 
FO0103 
FO0104 
FO105 
FO0106 
FO0107 
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MASTER-K 
Device Function Device Function 


FO0108 ~ FO10F FO0108 ~ FO10F N/A 


FO110 Operation error flag | _ FO0110 Operation error flag 


FO111 Zero flag _ Zero FO111 Zero flag 
FO0112 Carry flag _ Carry FO0112 Carry flag 


FO0113 Full output Off _AII_Off FO0113 Full output Off 


F0114 CONNOR RAMEY F0114 N/A 
error 
Operation error flag 


(latch) 
FO0116 ~ FO11F FO0116 ~ FO11F N/A 


FO115 _Ler Latch FO0115 Operation error flag(latch) 


F0120 LT flag 8 F0120 LT flag 

F0121 LTE flag F0121 LTE flag 

F0122 EQU flag 8 F0122 EQU flag 
F0123 GT flag 1 F0123 GT flag 

F0124 GTE flag ۴ F0124 GTE flag 

F0125 NEQ flag 8 F0125 NEQ flag 
F0126 ~ FO12F | N/A F0126 ~ FO12F | N/A 

F0130~ FO13F | AC Down Count _AC_F_CNT FO0130~ FO13F j AC Down Count 
FO140~ FO14F | FALS no. _FALS_NUM F0140~ FO14F | FALS no. 
_PUTGET_ERR | Fo0150~ FO30F | PUT/GET error flag 
CPU TYPE F0440 ~ FO44F | CPU TYPE 
CPU VERSION j F0450 ~ FO45F | CPU VERSION 


FO150~ FO15F PUT/GET error flag 


OS version no. F0460 ~ FO47F System OS version no. 
FO160~ FO49F OS date FO0480 ~ FO49F System OS DATE 
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Function 
Max. Scan time 
Min. Scan time 
Current Scan time 
Clock data (year/month) 


Clock data(day/hr) 


Clock data(min/sec) 


Clock data(100year/weekday) 


Error step save 


N/A 
Refresh Count 


Refresh OK Count 

Refresh NG Count 

Refresh Limit Count 
Refresh Error Count 
MODULE Read Error Count 
MODULE Write Error Count 
Cmd Access Count 

Cmd Access Limit Count 
Cmd Access Error Count 


Buffer Full Count 


XGB 

Device 
FO500~ FOSOF 
FO510~ FOS1F 
FO520~ FO52F 


FO530~ FOS3F 


FO540~ FO54F 
FO550~ FO5SF 


FOS6O0~ FOS6F 


FO0570 

FO571 

FO0572 

FO0573 

FO0574 
FO0575 ~ FO0579 
FO57A 
FO057B 
FO57C 
FO57D 

FO57E 

FO57F 
FO58O0~ FOS8F 
FO5S9O~ FOS9F 
FO60~F061 


FO62~FO063 
FO64~FO65 
FO66~F067 
FO68~FO69 
FO70~F071 
FO72~F073 
FO74~F075 
FO076~F077 
FO078~F079 
FO80~FO81 


_SCAN_MAX 
_SCAN_MIN 
_SCAN_ CUR 
_YEAR_MON 
_DAY_TIME 
_MIN_SEC 
_HUND_WK 
_FPU_LFIlag_l| 
_FPU_LFlag_U 
_FPU_LFlag_O 
_FPU_LFlag_Z 
_FPU_LFlag_V 
_FPU_Flag_l 
_FPU_Flag_U 
_FPU_Flag_O 
_FPU_Flag_Z 
_FPU_Flag_V 
_FPU_Flag_E 
Error Step 


_REF_COUNT 
_REF_OK_CNT 
_REF_NG_CNT 
_REF_LIM_CNT 
_REF_ERR_CNT 
MOD_RD_ERR_CNT 
MOD_WR_ERR_CNT 
_CA_CNT 
_CA_LIM_CNT 
_CA_ERR_CNT 
_BUF_FULL_CNT 
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MASTER-K 


Function 


Max. Scan time 
Min. Scan time 


Current Scan time 


Clock data 
(year/month) 


Clock data (day/hr) 


Clock data (min/sec) 


Clock data 
(100year/weekday) 


Error step save 


FMM detailed error 
information 


Device 


F0500~ FOSOF 
FO510~ FO51F 
FO520~ FOS2F 


FO530~ FOS3F 


FO540~ FO54F 
FOSS5O~ FOSSF 


FOS60~ FOS6F 


FO570~ FOS8F 


FOS9O~ FOS9F 


FO600~ FO6OF 


FO610~ FO63F 


Appendix 4 Instruction List 


Appendix 4 Instruction List 


Appendix 4.1 Classification of Instructions 


Classification Instructions Details Remarks 
Contact Point Instruction LOAD, AND, OR related Instructions 
Unite Instruction AND LOAD, OR LOAD, MPUSH, MLOAD, MPOP 
Reverse Instruction NOT 
Master Control Instruction MCS, MCSCLR 
OUT, SET, RST, 1 Scan Output Instruction, Output Reverse 
: Output Instruction 1 
Basic Instruction (FF) 
EO Sequence/Lastrinput Step Control Instruction ( SET Sxx.xx, OUT SXx.XX ) 
Preferred Instruction 
End Instruction END 
Non-Process Instruction NOP 
Timer Instruction TON, TOFF, TMR, TMON, TRTG 
Counter Instruction CTD, CTU, CTUD, CTR 
Data Transfer Instruction Transfers specified Data, Group, String 4/8/6 4 BIS 
available 
Conversion Instruction Converts BIN/BCD of specified Data & Group 48 Bits 
available 
ala ype Conversion Converts Integer/Real Number 
Instruction 
Output Terminal Compare : : Compare to 
: Saves compared results in special relay 
Instruction Unsigned 
Input Terminal Compare Saves compared results in BR. Compares Real Number, | Compare to 
Instruction String & Group. Compares 3 Operands Signed 
Increase/Decrease 4/8 Bits 
1 Increases or decreases specified data 1 by 1 : 
Instruction available 
1 Rotates specified data to the left and right, 4/8 Bits 
Rotate Instruction 1 : 
including Carry available 
: Moves specified data to the left and right, word by word, bit | 4/8 Bits 
Move Instruction 
by bit available 
Exchange Instruction TT between devices, higher & lower byte, group 
Addition, Subtraction, Multiplication & Division for Integer/ 
BIN Operation Instruction Real Number, Addition for String, Addition & Subtraction for 
Group 
BCD Operation Instruction Addition, Subtraction, Multiplication, Division. 
Application Lodic Operation Instruction | L9 Multiplication, Logic Addition, Exclusive OR, Exclusive 
Instructions gic Up NOR, Group Operation 
System Instruction Error Display, WDT Initialize, Output Control, Operation 
Stop, etc. 
1 Encode, Decode, Data Disconnect/Connect, Search, Align, 
Data Process Instruction 
Max., Min., Total, Average, etc. 
Data able Propess Data Input/Output of Data Table 
Instruction 
SFR: Process: Ihétrictidf String related Convert, Comment Read, String Extract, 
9 ASCII Convert, HEX Convert, String Search, etc. 
Special Function Trigonometric Function, Exponential/l_og Function, Angle/ 
Instruction Radian Convert, etc. 
Data Control Instruction Max/Min Limit Control, Dead-zone Control, Zone Control 
Time related Instruction Date Time Data Read/Write, Time Data Adjust & Convert 
Diverge Instruction JMP, CALL 
Loop Instruction FOR/NEXT/BREAK 
Flag related Instruction Carry Flag Set/Reset, Error Flag Clear 
Special/Communication Data Read/Write by BUSCON Direct Access 
related Instruction 
Interrupt related Instruction Interrupt Enable/Disable 
Signal Reverse Instruction Reverse Integer/Real Signals, Absolute Value Operation 
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Appendix 4.2 Basic Instructions 


1) Contact point instruction 


Support 


Support 


XGK XGB 


Description 


A Contact Point Operation Start 


B Contact Point Operation Start 


A Contact Point Series- 
Connected 


B Contact Point Series- 
Connected 


A Contact Point Parallel- 
Connected 


B Contact Point Parallel- 
Connected 


Positive Convert Detected 
Contact Point 


Negative Convert Detected 
Contact Point 


Positive Convert Detected 
Contact Point Series-Connected 


Negative Convert Detected 
Contact Point Series-Connected 
Positive Convert Detected 
Contact Point Parallel- 


Negative Convert Detected 
Contact Point Parallel- 


Description 


A,B Block Series-Connected 


A,B Block Parallel-Connected 
Operation Result Push up to 
present 


Operation Result Load 
Previous to Diverge Point 


Operation Result Pop Previous 
to Diverge Point 
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Designations 
LOAD 

LOAD NOT 
AND 

AND NOT 


OR 


Classification 


Contact 
Point 


2) Union instruction 


Designations 


AND LOAD 


OR LOAD 


MPUSH 


MLOAD 


MPOP 


Classification 
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3) Reverse instruction 
Classification | Designations Symbol Description E 


Previous Operation results 
n 0T EE E 


4) Master Control instruction 


Classification | Designations Description 


aster MCS Master Control Setting (n:0~7) 


Control 


MCSCLR MCSCLR Master Control Cancel (n:O0~7) 


5) Output instruction 


Classification | Designations Description 


OUT Operation Results Output 
OUT NOT Operation Results Reverse 
Output 


OUTP 1 Scan Output if Input 
Condition rises 


1 Scan Output if Input 
OUTN Condition falls 


SET Contact Point Output ON kept 


RST Contact Point Output OFF 
kept 


Output Reverse if Input 
FF E! 
Condition rises 


6) Sequence/Last-input preferred instruction 


Classification | Designations Description 


Sequence Control 


Step 
Control 


Last-input Preferred 


7) End instruction 
Support 


GK 
End END LH | Program End 0 E 


8) Non-process instruction 


: : : : ت‎ Support 
Classification | Designations Symbol Description ا‎ 
XGK 


Classification | Designations Description 


Non-Process Instruction, used 
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9) Timer instruction 


Classification | Designations Description 
TON TON [Tt ا اسم‎ E: 
ا‎ 
Input 1 
TOFF I TOFF TItH اج اسم‎ ° 0 
r | 
Input I COCA_HH2 =t 
ك‎ I E a 
Timer 0 8 E ۴ t1 2 >| ۶ 9 
ل‎ E 
Input 1_1 [I] 1 _ 
t 
TMON TMON [T(t a ٥ ٥ 
I a 
Input T11 
TRTG | TRTG Tt ج هيه‎ 0 0 
T 1 


10) Counter instruction 


Classification | Designations Description 


Reset 


Count 
Pulse 


Present 


output | 
Reset 1 
count __ iH UUUUUUUU 


Pulse ٠ Setting 


Present ا‎ LL 


Counter 


t~ Setting 


Setting 
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Appendix 4.3 Application Instruction 


1) Data transfer instruction 


Support 


Classification | Designations Symbol Description 
16 bits MOV —— MOV S|D . 8 
e (P| 
Transfer ogvp MOV  [S|D 
ا اا‎ (S+1,8( > )0+1,0 ( 
Transfer DvOvVP --[DMOVP [SD ٤ 
Short RMOV —— RMOV S|D 
Real Number (S+1,5( < (0+1,0 ( 
Transfer RMOVP —— RMOVP S|D 
Long LMOV —— LMOV SB 
Real Number (S+3,8+2,8+1,8) 
Transfer LMOVP —— LMOVP S|D ———kچ‎ )0+3,0+2,0+1,0( 


(Sb): Bit Position 


MOV4 | M0۷4 Sb Db b15 ¥ bO 


4 bits Abit trans 
Transfer 
MOV4P —_MOV4P Sb Db (Db): Bit Position 


(Sb): Bit Position 
MOVS8 —— MOV8 Sb Db b15 4 bO 
8 bits [ L1 [ 
Transfer ا‎ N | 
MOV8P —— MOV8P Sb Db 7F 
(Db): Bit Position 
CMOV —— CMOV S/0 1's complement 
)8( > )0( 
1 CMOVP — CMOVP S|D 
1's complement 
e DCMOV -DCMOV |S|D 1's complement 
DCMOVP ` TDEMOVEP TS ID (S+1,6() = (0+1,0( 
ا‎ (S) (0D) 
16 bits GMOV GMOV S|DjN ا‎ 
ا وا ل‎ 
Group Transfer GMOVP - GMOVP SÎDIN 137 
Multiple FMOV -—FMOV  ÎSÎOÎN (S) 0 
Transfer FMOVP -_ TEMOVP SION أل ج‎ 
b15 bO 
BMOV —— BMOV S|DjİN (S) 1 
Specified Bits E? 
Transfer (0) £ 1 
BMOVP -— BMOVP |S|D|N x Z: Control Word 
GBMOV ——  GBMOV S| D|Z|N 
Specified Bits 
Group Transfer 
GBMOVP —— GBMOVP S| D|Z|N ° ° 
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1) Data Transfer Instruction (continued 


String String started from (S) 


Transfer —-> String started from (D) ا‎ 


2) BCD/BIN conversion instruction 


Support 
Classification | Designations Symbol Description |___Support | 
TT 


BEB BCD 
O O 
BCD BCDP —— BCDOP S/O BIN( O0~9999 ) 
Conversion ا‎ To BCD 
PEED DCD SIO (g+1,8) > (D+1,0) 
DBCDP -DBCDP |/S|D E BIN( O~99999999 ) 
ا‎ (Sb):Bit, BIN(O~9) 
BCD4 BCD4 Sb (Db 0 1 bO 
[ [ 5 ن‎ 
2 2 To 4bit BCD 
4/8 Bits BCD4P —— BCD4P  |Sb|Db o 
BCD 
Conversion ا‎ (Sb):Bit, BIN(O~99) 
BCD8 BCD8 Sb (Db 6 1 0 
[ 11 ۵ 0 
ن‎ To 8bit BCD 
BCD8P —— BCD8SP (Sb Ob 11 11 
(Db):Bit 
BIN —_ BIN S|D To BIN 
)5( )ودد‎ ° ° 
BIN BINP —— BINP S|/D E BCD( 0~9999 ) 
Conversion DBIN DEIN SD To BIN 
(S+1,8) د‎ (D*+1,0( 0 0 
DBINP E SE Î BCD( 0~99999999 ) 
کے‎ (Sb):Bit, BCD(O~9) 
BIN4 BIN4 Sb |Db E 86 
8 8 O 
To 4bit BIN 
4/8 Bits jP هھ اق‎ F-(Db):ei 
:Bit 
BIN 
Conversion BIN8 BIN8 Sb Db (Sb):Bit, BCD(O~99) 
b15 bO 
O O 
To bit BIN 
BIN8P — BIN8P Sb Db 11 11 
زا‎ Bit 
GBCD 9 S/0|N Data (S) to N converted to BCD, and ٤ 2 
Group |GBCDP -[aBcop [son ||| 70 N saved 
BCD,BIN 
Conversion | GBIN 0 S/0|N Î Data (S) to N converted to BIN, and 3 
ÊBÎNIÞ RENE SON (D) to N saved 
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3) Data type conversion instruction 


: 2 : 3 e Support 
Classification | Designations Symbol Description |___Support | 
I2R — 2R S|D 


To Real 
)8( د‎ )0+1,0( 
16 Bits Î Int( -32768~32767 ) 
Integer/Real E 
۹ Oo Long 
Conversion (S8) ۾‎ )0+3,0+2,0+1,0( 


Int( -32768~32767 )‏ ي 


To Real 
(S+1,8() > (0*1,0( 


32 Bits ا‎ Dint(-2147483648~2147483647 


Integer/Real 


2 To Long 
Conversion (S+1,8) > (D+3,0+2,0+1,0( 


t1 Dint(-2147483648~2147483647) 


ToINT 
(S+1,8)( ۽‎ (D() 


Short س‎ Whole Sing Real Range 
Real/Integer 
Conversion To DINT 
(S+1,5)( > (D*+1,0( 


Whole Sing Real Range 


ToINT 
(S+3,8+2,8+1,8)( > (D0) 


Î Whole Double Real Range 


Long 
Real/Integer To DINT 
2 O 
Conversion (S+3,8+2,8+1,8) > (D+1,0( 


Î Whole Double Real Range 


1) Integer value and Real value will be saved respectively in quite different format. For such reason, Real 
Number Data should be converted as applicable before used for Integer Operation. 
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4) Comparison instruction 


Support 
Classification | Designations Symbol Description |___Support | 
E E E E E e 


CMP(S1,82) and applicable Flag SET 


Unsigned (S1, S2 is Word) 


Compare 
with Special 
Relay 


êd CMP(S1,82) and applicable Flag SET 


(S1, S2 is Double Word) 


CMP(S1,82) and applicable Flag SET 
(S1, S2 is Nibble) 

4/8 Bits 
Compare 
CMP(S1,S2) and applicable Flag SET 
(S1, S2 is Byte) 


CMP(S1,82)) 


CMP(S1+15,82+15) 
Table Result:(D) ~ (D+15), 1 if identical 
Compare 


CMP((S1+1,81),(S2+1,82)) 


CMP((S1+31,81+30),(S2+31,82+30)) 
DTCMPP DTCMPP Result:(D) ~ (D+15) 


GEQ GEQ S1 
GEQP GEQP S1 
GGT GGT S1 
GGTP GGTP S1 
GLT GLT S1 
Compares S1 data to S2 data word 
Group GLTP GLTP S1 by word, and saves its result in 
Compare Device (D) bit by bit from the lower 
(16 Bits) Î GGE GGE S1 bit 
(N < 16) 
GGEP GGEP S1 
GLE GLE S1 
GLEP GLEP S1 


GNE GNE S1 


GNEP GNEP S1 


1) CMP(P), DCMP(P), CMP4(P), CMP8(P), TCMP(P) & DTCMP(P) Instructions all process the results of 
Unsigned Compare. All the other Compare Instructions will perform Signed Compare. 
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4) Comparison instruction (continued) 


0 Support 

Classification | Designations Symbol Description |___Support | 

eee en سی | وا | لا‎ 
—— GDEQ S1820 /N ° ° 


Compares S1 data to S2 data 2 by 
Group 2 words, and saves its result in 

Compare Device (D) bit by bit from the lower 
(32 Bits) bit 

(N < 16) 
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4) Comparison instruction (continued) 


: ١ : : 7 Support 

Classification | Designations Symbol Description |___Support | 

Cassifeaion|Desgnatone|___ sjmbol | Deseiin YEE 
S1 S2— 


LOAD= 
LOAD> > S1 S2— 
16 Bits Compares (S1) to (S2), and saves 
Data |LOAD< S1|s2-— its result in Bit Result(BR) (Signed) , د‎ 
Compare ع‎ 2 iz Operation) 
(LOAD) LOAD> > S1 S2 
LOAD<= <= S1 S2— 
LOAD<> <> S1 S27— 
AND= = S1 S2— 
AND> > S1 S2— 
16 Bits Performs AND operation of (S1) & 
Data AND< < S1 S2— (S2) Compare Result and Bit Result 
Compare (BR), and then saves its result in BR ° ° 
= = S1 S2— i j 
(AND) AND> > (Signed Operation) 
AND<= <= S1 S2— 
AND<> <> S1 S27— 
OR= 
e ج‎ S152 Performs OR operation of (S1) & 
Data (S2) Compare Result and Bit Result ع‎ 
OR<= (BR), and then saves its result in BR 
COMPA! 9 (Signed Operation) 
(OR) 
OR<> <> S1]s2 
LOADD= 0= S1 S2 
LOADD> D> S1 S2— 
32 Bits Compares (S1) to (S2), and saves 
Data |LOADD<s p< S12 its result in Bit Result(BR) (Signed 
Compare ع‎ 5 2 Operation) 
(LOAD) LOADD> D> S1 S2 
LOADD<= D<= S1 82— 
LOADD<> D<> S1 S2— 


Remark 


Comparison instruction for input process the result of Signed comparison instruction generally. To process 
Unsigned comparison, Use comparison instruction for input. 
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4) Comparison instruction (continued) 


D= S1 S27 


Performs AND operation of (S1) & 
(S2) Compare Result and Bit Result 
(BR), and then saves its result in 
BR (Signed Operation) 


Performs OR operation of (S1) & 
(S2) Compare Result and Bit Result 
(BR), and then saves its result in 
BR (Signed Operation) 


Performs OR operation of (S1) & 
(S2) Compare Result and Bit Result 
(BR), and then saves its result in 
BR (Signed Operation) 


Compares (S1+1,8S) to (S2+1,82) 
and saves its result in Bit Result 
(BR) (Signed Operation) 


-1 


LOADR> 


LOADR< 


LOADR>= 


LOADR<= 


LOADR<> 


ANDR= 


ANDR> 


ANDR< 


ANDR>= 


ANDR<= 


ANDR<> 


App. 4 


32 Bits 
Data 
Compare 
(AND) 


32bt 

Data 
Compare 

(OR) 


Short 
Real Number 
Compare 
(LOAD) 


Short 
Real Number 
Compare 
(AND) 
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4) Comparison instruction (continued) 


: : : 0 Support 
Classification | Designations Symbol Description |___Support | 
Cassifcaton Desianaione | __ Smal Desi ggg 


ORR= 
ORR> 
Real Number ORR< Compares (S1+1,81) to (S2+1,82) 
Cötmbafé and saves its result in Bit Result 
(08) (BR) (Signed Operation) 
ORR>= 
ORR<= 
ORR<> 
LOADL= 
LOADL> 
Long Compares (S1+3,81+2,81+1,S) to 
Real Number | LOADL< (S2+3,S2+2, S2+1,82) and saves its 
Compare result in Bit Result(BR) (Signed 
(LOAD) LOADL>= Operation) 
LOADL<= 
LOADL<> 
ANDL= 
ANDL> 
ön Performs AND operation of (S1+ 
Real a ANDL< 1,81) & (S2+1,S2) Compare Result 
CDrÊbarê and Bit Result(BR), and then saves 
(AND) ANDL>= its result in BR (Signed Operation) 
ANDL<= 
ANDL<> L 
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Performs OR operation of (S1 
+1,81) & (S2+1,82) Compare 
Result and Bit Result(BR), and 
then saves its result in BR 
(Signed Operation) 


Compares (S1) to (S2) Starting 
String and saves its result in Bit 
Result(BR) 


Performs AND operation of (S 1) 
& (S2) Starting String Compare 
Result and Bit Result(BR), and 
then saves its result in BR 
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4) Comparison instruction (continued) 


ORL= 


ORL> 


ORL< 


ORL>= 


ORL<= 


ORL<> 


LOADŞ= 
LOADŞ> 
LOADŞ< 
LOADŞ>= 
LOADŞ$<= 
LOAD$<> 
ANDŞ= 
ANDŞ$> 
ANDŞ$< 
ANDŞ$>= 


AND$<= 


ANDŞ$<> 
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Double Real 
Number 
Compare 
(OR) 


String 
Compare 
(LOAD) 


String 
Compare 
(AND) 


Performs OR operation of (S1) 
& (S2) Starting String Compare 
Result and Bit Result(BR), and 
then saves its result in BR 


Compares (S1), (S1+1), °’, 
(S1+N) to (S2), (S2+1), * , 
(S2+N) 1 to 1, and then saves 
1 in Bit Result(BR) if each 
value compared meets given 
condition 


Performs AND operation of 
(S1), (S1+*1), °, (S1+N) & 
(S2), (S2+1), °°° , (S2+N) 1 to 
1 Compare Result and Bit 
Result (BR), and then saves its 
result in BR 


Performs OR operation of (S1), 
(S1+1), °", (S1+N) & (S2), 
(S2+1), °° , (S2+N) 1 to 1 
Compare Result and Bit Result 
(BR), and then saves its result 
in BR 
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4) Comparison instruction (continued) 


App. 4-14 


ORŞ$= 


ORŞ> 


ORŞ$< 


ORŞ>= 


ORŞ$<= 


ORŞ$<> 


LOADG= 
LOADG> 


LOADG< 
LOADG>= 
LOADG<= 
LOADG<> 
ANDG= 
ANDG> 
ANDG< 
ANDG>= 
ANDG<= 


ANDG<> 


ORG= 


ORG> 


ORG< 


ORG>= 


ORG<= 


ORG<> 


String 
Compare 
(OR) 


16 Bits 
Data 
Group Compare 
(LOAD) 


16 Bits 
Data 
Group Compare 
(AND) 


16 Bits 
Data 
Group Compare 
(OR) 


DG= S1 S2N — 


Compares (S1), (S1+1), °", 
(S1+N) to (S2), (S2+1), ** , 
(S2+N) 1 to 1, and then saves 
1 in Bit Result(BR) if each 
value compared meets given 
condition 


Performs AND operation of 
(S1), (S1+1), °°, (S1+N) & 
(S2), (S2+1), °°° , (S2FN) 1 to 
1 Compare Result and Bit 
Result(BR), and then saves its 
result in BR 


Performs OR operation of 
(S1), (S1+1), °°, (S1+N) & 
(S2), (S2+1), °°° , (S2FN) 1 to 
1 Compare Result and Bit 
Result(BR), and then saves its 
result in BR 
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4) Comparison instruction (continued) 


App. 4-15 


LOADDG= 
LOADDG> 


LOADDG< 


LOADDG>= 


LOADDG<= 


LOADDG<> 


ANDDG= 


ANDDG> 


ANDDG< 


ANDDG>= 


ANDDG<= 


ANDDG<> 


ORDGE= 


ORDG> 


ORDG6< 


ORDG>= 


ORDG6<= 


ORDG<> 


32 Bits 
Data 
Group 
Compare 
(LOAD) 


32 Bits 
Data 
Group 
Compare 
(AND) 


32 Bits 
Data 
Group 
Compare 
(OR) 
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4) Comparison instruction (continued) 


: : : e Support 
Classification | Designations Symbol Description |___Support | 
3= S1 S2 S3— 


LOAD3= 
LOAD3> 


Three 16-Bit | LOAD3< Saves 1 in Bit Result(BR) if each 
Data Compare value of (S1), (S2), (S3) meets 
(LOAD) LOAD3>= given condition 


LOAD3<= 
LOAD3<> 
AND3= 


AND3> 


Performs AND operation of (S1), 
Three 16-Bit | AND3< (S2), (S3) Compare Result by 
Data Compare given condition and Bit Result 
(AND) AND3>= (BR), and then saves its result in 
BR 


AND3<= 


AND3<> 


OR3= 


OR3> 


Performs OR operation of (S1), 
Three 32-Bit | R3 (S2), (S3) Compare Result by 
Data Compare given condition and Bit Result 
(OR) OR3>= (BR), and then saves its result in 
BR 


OR3<= 


OR3<> 


LOADD3= 


LOADD3> 


Three 16-Bit | LOADD3< Saves 1 in Bit Result(BR) if each 
Data Compare value of (S1+1,81), (S2+ 1,82), 
(LOAD) LOADD3>= (S3+1,83) meets given condition 


LOADD3<= 


LOADD3<> 
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4) Comparison instruction (continued) 


: ِ : 0 Support 
Classification |j Designations Symbol Description |___Support | 
S1 S2S3— 


ANDD3= D3= 
ANDD3> D3> S182 53— 
Performs AND operation of (S1+ 
ANDD3< D3< S1 S253 1,81), (S2+1,82), (S3+1,83) Compare 
Result by given condition and Bit ° ° 
ANDD3>= D3>= S1 S2 s3 Result (BR), and then saves its 
result in BR 
ANDD3<= D3<= S182 83— 
ANDD<> D3<> S1|S2 S3 
ORD3= D3= S1|S2]s3 
ORD3> D3> s1]s2]s3 
ORD3< Performs OR operation of (S1+1, 
D3< S1 S2 S3 S1), (S2+1,82), (S3+1,83) Compare 
Result by given condition and Bit ° ° 
5 Result (BR), and then saves its 
ORD3>= D3>= S182 S3 result in BR 
ORD3<= D3<= [S1S2\s3 
ORD3<> D3<>  Îs1js2ls3 


Three 32-Bit 
Data Compare 
(AND) 


Three 32-Bit 
Data Compare 
(OR) 
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5) Increase/Decrease instruction 


1 ۲ : e Support 

Classification | Designations Symbol Description |___Support | 

tn | Dea | | e سپا‎ 
INC — INC D 


)0(+| د‎ )0( 2 
INCP — INCP D 
4-94 
DINC — DINC D 
BIN Data (D+1,0(+| => (D+1,0( 2 
Increase DINCP — DINCP 0 
/ 
Decrease DEC DEC D 
(Signed) )0(-| دد‎ )0( 2 
DECP —— DECP D 
4-96 
DDEC ——_ DDEC D0 
)0+1,0(-| === چ‎ )0+1,0( 2 
DDECP DDECP |D 
INC4 I INC4 Dbz Î (D:x bit ~ D:x bit+4) + 1 2 
INC4P HI INC4P Db —> (Dx bit ~ D:x bit+4) 3 
4-95 
INC8 —— INC8 Db (D:x bit ~ D:x bit+8) + 1 2 


4/8 Bits Data e 
Increase | INC8P -INCBP Db > (Dx bit ~ D:x bit+8) ۹ 
/ 
Decrease j DEC4 Î DEC4 Db | (Dx bit ~ D:x bit+4) = 1 2 
(Signed) 


DEC4P DE4 Db > (D:x bit ~ D:x bit+4) 


4-97 
DEC8 | DEC8 Db (D:x bit ~ D:x bit+8) - 1 2 


x> (D:x bit ~ D:x bit+8) 


DEC8P — DEC8SP Db 
INCU INCU 
INCUP INCUP 
DINCU DINCU 
BIN Data 


Increase DINCUP DINCUP 
/ 


Decrease DECU DECU 
(Unsigned) 


DECUP DECUP 


DDECU DDECU (0+1 0(1 xene (0+10 ( 


DDECUP DDECUP 
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6) Rotation instruction 


TS : 7 Support 

Classification | Designations Symbol Description |___Support | 

7 | e | سپ | ا | لف‎ 
ROL —— ROL Dn 0 0 


CY D 4 
ROLP — ROLP D|n 
Rotate to Left ° ° 
DROL — DROL D|n b31 b15 bo 
ر‎ D+1 D ٣ 
DROLP — DROLP D|n 
ROL4 — ROL4 Db) n b+3_b 
E 
4/8 Bits ROL4P — ROL4P Db n 
Rotate to Left | Rog ROL [Db] n bı7 b 
cv EEN 
ROL8P —— ROL8BP Dbl n 
ROR — ROR D|n 5 
8 
RORP — RORP D|n 
Rotate to Right ° ° 
DROR —— DROR Dn b3 b15 bO 
| D+1 D >| CY 
DRORP — DRORP |D|n 
b+3 b 
ROR4 —— ROR4 Db) n [o] CY 
4/8 Bits ROR4P — ROR4P  _Db| n 2 
Rotate to Right O b 
ROR8 — ROR8 Db| n : ETT ey 
ROR8P —| ROR8SP Db n 
RCL — ROL D|n E 0 
CY D سه‎ 
Rotate to Left | RCLP — RCLP Dn 
(including o o 
Carry) DRCL — DRCL Dn 31ط‎ b15 b0 
CY D+1 E 
DRCLP — DRCLP D|n أ‎ 
b+3 b 
RCL4 — RCL4 Db| n ey : 5 : 
4/8 Bits 
Rotate to Left | RC-4P — ROL4P Db n 
(including | Rcıg ROLE [obl n 1 : ٤ 
Carry) ¥ NIIEIHHE 
RCL8P — ROCL8P Dbl n 
RCR — ROR D|n 
b15 bO 
Rotate D CY 
to Right RCRP — RCRP D|n 
(including ا‎ 
Carry) DRCR DRCR Dn b31 2 b15 5 bO e 
DRCRP A DRCRP DON 
b+3 b 
RCR4 —— RCR4 Db) n CY 
4/8 Bits e~ 
Rotate to Right RCR4P —| RCR4P Dbl n 
mung”, | ROR RCRD] n 1 : 
Carry) E EI CY 
RCR8P —— ROCR8P Db n 
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7) Move instruction 


: : a Support 
Classification | Designations Symbol Description |___Support | 
St Ed b15 5 0 bO 


BSFT — BSFT 
Bits Move [1 ۰ | I1] o o 
BSFTP —— BSFTP St Ed 0 
b15 bO 
BSFL — BSFL Dn 
ol ITIIITI 111 
سه‎ 4 
BSFLP — BSFLP Dn CY 0 
Move to Higher 
a DBSFL 3 0 
—— DBSFL Din (D*1, D) ۰| [1l 2 | [ 
هه‎ ۹ 
DBSFLP —_DBSFLP On CY 0 
BSFL4 J BSFL4 Dbl n ا‎ 
f 
Move to Higher] BSFL4P — BSFL4P Dbl n CY 0 
Bit within 4/8 0° 0 
Bits range | BSFL8 -—BSFL8  Db|n 0 0 
NIEEIHIE 
حه‎ 
BSFL8P —— BSFL8P Db n CY 0 


BSFR BSFR 


BSFRP BSFRP 

Move to Lower 
Bit 

DBSFR DBSFR 


DBSFRP DBSFRP 


BSFR4 BSFR4 


Move to Lower | BSFR4P BSFR4P 
Bit within 4/8 7 . 


Bits range | BSFR8 BSFR8 IIofll 
چ‎ 


BSFR8P BSFR8P 0 CY 


WSFT WSFT h0000 St (Start Word) 
Ed (End Word) 


WSFTP WSFTP 


الا 0 
= 


Word Data | WSFLP WSFLP 
Move to 
LeflRight ÎÛ WSFR WSFR 


WSFRP WSFRP 


Moves N bits starting from Db bit 
Bit Move along Input direction (I) and Move 
direction (D) 
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8) Exchange instruction 


: : : e Support 
Classification Designations Symbol Description |___Support | 
_Ceseitcaton | Desgnatone | _ Smbol Deseo E EE 


XCHG —— XCHG D102 


XCHGEP XCHGP D1 D2 
Data 


Exchange 
DXCHGE DXCHG D1 


(D1+1, 0|) ھ4‎ )02+1, 02( 


DXCHEP DXCHGP D1 


Group GXCHG GXCHG D1 (0) (D27 
Data E 
Exchange GXCHGP GXCHGP D1 کے‎ e 2 


bO 
Higher/Lower SWAP Upper Byte Lower Byte 


Byte 
Exchange SWAPP Lower Byte Upper Byte 


0 GSWAP 


Byte 
Exchange 


Exchanges Higher/Lower 
Byte of Words N starting from D 


GSWAPP GSWAPP 
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Description E 


XGK XGB 


(S1+1,81)-(S2+1,52) 


$ )0+1,0( 


(S1+1,81)x(S2+1,52) 
xwune )0+3,0+2,0+1,0( 


(D) Quotient 
(D+1) Remainder 


(S1)+(S2) 


(S1+1,81)+(S2+1,82) 
(D+1,D) Quotient 
(D+3,D+2) Remainder 


(S1+1,81)x(S2+1,82) 
—x—x—uke چ‎ )0+3,0+2,0+1,0( 
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App. 


Symbol 


DOUP 


SUBU 


SUBUP 


DSUBU 


DSUBUP 


MUL 


MUL 


DMU 


DMU 
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9) BIN operation instruction 


Designations 


DDIV 
DDIVP 
ADDU 
ADDUP 
DADDU 
DADDUP 
SUBU 
SUBUP 
DSUBU 
DSUBUP 
MULU 
MULUP 
DMULU 


DMULUP 


Classification 


Integer Addition 
(Signed) 


Integer 
Subtraction 
(Signed) 


Integer 
Multiplication 
(Signed) 


Integer Division 
(Signed) 


Integer Addition 
(Unsigned) 


Integer 
Subtraction 
(Unsigned) 


Integer 
Multiplication 
(Unsigned) 
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9) BIN operation instruction (continued) 


: 0 Support 

Classification Designations Symbol Description |Support | 

n | e0 | o | سو ا 0ا‎ 
—— DIVU S182 D ( 


DIVU (D) Quotient 


(S1) (S2) 
(D+1) Remainder 

e DIVUP VUP S2 

Integer Division 


(Unsigned) DDIVU DIVU (S1+1,51)+(S2+1,82) 


(D+1,D) Quotient 
DDIVUP DIVUP (D+3,D+2) Remainder 


RADD (S1+1,51)+(S2+1,82) 


HABÛ م‎ )0+1,0( 
Real Number 
Addition (S1+3,S1+2,81+1,81) 


LADD 
+(S2+3,82+2,82+1,82) 


LADDP —— $ (D+3,0+2,0+1,0( 


RSUB (S1+1,81)-(S2+1,52) 


RSÛBP —— (0+1,0)م‎ 
Real Number 
Subtraction (S1+3,81+2,81+1,81) 


LSUB 
-(S2+3,82+2,82+1,82( 


LSUBP ——_ $ (D+3,0+2,0+1,0( 


RMUL (S1+1,81)x(S2+1,82) 


(0+1,0) م 
Real Number RMUEE‏ 
Multiplication (S1+3,S1+2,81+1,S1)‏ 


x (S2+3,82+2,82+1,82) 


LMULP —_ $ (0+3,0+2,0+1,0( 


LMUL 


RDIV (S1+1,81)+(S2+1,82) 
م‎ )0+1,0( 


Real Number ROVE 
Division LDIV (S1+3,81+2,81+1,81) 
+(S82+3,82+2,82+1,82( 


LDIVP —— $ (0+3,0+2,0+1,0( 


ADD 
String 5 Connects S1 String with S2 String 


Addition $ADDP to save in D 


GADD (S1) (S2) (D) 


2 کم سم جم‎ 
Group Addition 1 + کا‎ '|N 
GADDP سا‎ r 


Group GUB 


Subtraction 


GSUBP 
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10) BCD operation instruction 


: : a Support 
Classification Designations Symbol Description ETS 
| Casetcaton | Desgnatone | Sel | Deelion  PE 


ADDB —— ADDB S1 82| D 


ADDBP ADOBP S1 S2 
BCD Addition 
DADDB DADDB (S1 S2 (S1+1,81)+(S2+1,82) 


DADDBP DADDBP S1|s2 xx )0+1,0( 
SUBB SUBE ÎS1s2 


SUBBP SUBBP 
BCD Subtraction 
DSUBB DSUBB (S1+1,81)-(S2+1,82) 


DSUBBP DSUBBP 
MULB MULB 


BCD MULBP MULBP 


Multiplicati 
Utıpication Î DMULB DMULE (S1+1,81)x (S2+1,82) 


x )(0+3,0+2,0+1,0( 
DMULBP DMULBP 


DIVB VB (D) Quotient 
)S1(+)82( و‎ 


(D+1) Remainder 


DIVBP 


BCD Division 1 
DDIVB (S1+1,51)+(S82+1,52) 


(D+1,D) Quotient 


— و‎ 
DDIVBP (D+3,D+2) Remainder 
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11) Logic operation instruction 


WAND ——_ WAND S1 S20 7 Î Word ANO 


(SDA SA FD) 


: WANDP WANDP 

Logic 
Multiplication 
DWAND DWAND DWord AND 


S1+1,S)A(S2+1,S2 > (D+1,D 
DWANDP DWANDP ةف‎ 1 


WOR WOR Word OR 


S1) V (S2 D 
WORP WORP ا‎ 


Logic Addition 
DWOR DWOR DWord OR 


(S1+1,81)V(S2+1,82) _, (D+1,0( 
DWORP DWORP 


WXOR WXOR 


Word Exclusive OR 
(S1) VY (S2) _____ «(D) 


WXORP WXORP 
Exclusive 


OR 
DWXOR DWXOR DWord Exclusive OR 


(S1+1,81)V(S2+1,82) ڪ_‎ (D0+1,0( 
DWXORP DWXORP 


WXNR WXNR Word Exclusive NOR 


ا ا 
Exclusive‏ 


NOR 
DWXNR DWXNR DWord Exclusive NOR 


(S1+1,81)۷(S2+1,82) _« (D+1,0( 


DWXNRP DWXNRP 


GWAND GWAND 


GWANDP GWANDP 


GWOR GWOR 


GWORP GWORP 
Group 


Logic Operation GWXOR KOÊ 


GWXORP GWXORP 


GWXNR GWXNR 


GWXNRP GWXNRP 
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b15 bO 
3C 


1's number 


1's number 


Resets N Bits (starting from D) to O 


Es 


a N bits 
2 bits 2binary 
S D 
E EMEL 
“` / چ‎ 
N bits ht 
2binary 2" bits 


S8 Fewer lower] O 
|__| |+| noo [orer|D*1 
S+N-1 


sS 


S+N-1 


Right after masking |1/O data (located 
on S1) with S2 and S3 data, perform 
process 


Finds S1 value within S2 ~ N range 
and saves the first identical valued 
position in D and S1’s identical valued 
total number in D+1 


Saves the max value in D among N 
words starting from S 


Saves the max value in D among N 
double words starting from S 
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12) Data process instruction 


BSUM —— BSUM 
BSUMP —— BSUMP SD 
Bit Check 
DBSUM —— DBSUM SD 
DBSUMP —— DBSUMP /S OD 
BRST —— BRST DN 
Bit Reset 
BRSTP — BRSTP DN 
ENCO — ENCO S/D|n 
Encode 
ENCOP —— ENCOP S/D|n 
DECO —— DECO S/D|n 
Decode 
DECOP —— DECOP S/D|n 
DIS — 08 S/D|n 
Data DISP — DISP S/D|n 
Disconnect & 
Connect UNI س‎ 01 S/D|n 
UNIP —— UNIP S/D|n 
WTOB —— WTOB S/Dn 
Word/ WTOBP —— WTOBP S/D|n 
Byte 
Conversion BTOW ——_ BTOW S|D|n 
BTOWP — BTOWP S/D n 
۱/0 IORF — |ORF S18253 
TN IORFP —IOREP  ST\S2\S3 
SCH SCH S1820 N 
SCHP —— SCHP S182 D0N 
Data 
Sare DSCH —oscH [SS20 N 
DSCHP —— DSCHP S1820 N 
MAX —— MAX S/O n 
Max. Value MAKE e ا‎ 
pear DMAX -IDMAX [SD|n 
DMAXP —— DMAXP S/D|n 
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12) Data process instruction (continued) 


1 Designatio 2 Support 
Classification Symbol Description 
Genital PR gol | en | es 
MIN MIN S/D|n 


Saves the min value in D among N 


words starting from S 
Min. Value MINE 


Search 
DMI Saves the min value in D among N 


DMINP double words starting from S 


SUM Adds up N words starting from S to 


SUMP save in D 


SUN Adds up N double words starting 


DSUMP from S to save in D 


AYÊ Averages N words starting from S 


AVEP to save in D 


Average 


E Averages N double words starting 


DAVEP from S to save in D 


MUX S1st data 


MUXP 


DMUX DMUX 


DMUXP DMUXP 


DETECT DETECT Detects N data from S1, to save the 
first value larger than S2 in D, and 
DETECTP DETECTP the extra number in D+1 


Data 
Detect 


Saves linear-changed value in D1 
during n3 scanning of initial value 
n1 to final n2 and present scanning 
number in D1+1, and changes D2 
value to ON after completed 


Ramp Signal 
Output 


S : Head Address of Sort Data 
n1 : Number of Words to sort 
n1+1 : Sorting Method 

n2: Operation number per Scan 
D1 : ON if complete 

D2 : Auxiliary Area 
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13) Data table process instruction 


E 
Classification | Designations Symbol Description | xes | 


Adds S to the last of Data Table D ~ 
D+N, and increases Data Table 
Length(N) saved in D by 1 


First-input Moves first data, S+1 of Data Table 
Data S ~ SFN to D (pull 1 place after origin 
Read deleted) and decreases Data Table 

FIFRDP Length(N) saved in D by 1 S 


Last-lnput FILRD Moves last data, S+N of Data Table 
Data S ~ S+N to D (origin deleted) and 
Read decreases Data Table Length(N) 

FILRDP saved in D by 1 S 


FIINS Adds S to ‘N'’th place of Data Table D 
~ D+N (origin data pulled by 1), and 
increases Data Table Length(N) 
FIINSP saved in D by 1 


FIDEL Deletes ‘N’th data of Data Table S ~ 
S+N (pull 1 place) and decreases 
Data Table Length(N) saved in D by 
FIDELP 1 


14) Display instruction 


Support‏ ا 
Classification | Designations Symbol Description Support |‏ 
Rm‏ 


7 Segment Converts S Data to 7-Segment as 
Display adjusted in Z Format so to save in D 
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Converts S of 1-word BIN value to 
Decimal ASCII Cord to save in 
starting D 


Converts S of 2-word BIN value to 
Decimal ASCII Cord to save in 
starting D 


Converts S of 1-word BIN value to 
Hexadecimal ASCII Cord to save 
in starting D 


Converts S of 2-word BIN value to 
Hexadecimal ASCII Cord to save in 
starting D 


Converts S of 1-word BCD to ASCII 
Cord to save in starting D 


Converts S of 2-word BCD to ASCII 
Cord to save in starting D 


Converts S S+2,S+1,S’s Decimal 
ASCII Cord to BIN to save in D 


Converts S+5~S’s Decimal ASCII 
Cord to BIN value to save in D+1 & 
D 


Converts S+1,S’s Hexadecimal ASCII 
Cord to BIN value to save in D 


Converts S+3~S’s Hexadecimal ASCII 
Cord to BIN to save in D 


Converts S+1,S8s Decimal ASCII 
Cord to BCD to save in D 


Converts S+3~S’s Decimal ASCII 
Cord to BCD to save in D 


Saves String Length with S starting 
in D 
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15) String Process instruction 


—— BINDA 


BINDAP 


DBINDA 


DBINDAP 


BINHA 


BINHAP 


OBINHA 


DBINHAP 


BCODDA 


BCDDAP 


DBCDDA 


DBCDDAP 


DABIN 


DABINP 


DDABIN 


DDABINP 


HABIN 


HABINP 


ODHABIN 


DHABINP 


DABCD 


DABCODP 


DDABCD 


DDABCODP 


LEN 


LENP 


BINDA 
Convert to BINDAP 
Decimal 
ا‎ DBINDA 
DBINDAP 
BINHA 
e 
DBINHA 
DBINHAP 
BCDDA 
Convert BCD BCDDAP 
to Decimal 
DBCDDA 
DBCDDAP 
DABIN 


Convert DABINP 


Decimal ASCII 
to BIN DDABIN 
DDABINP 
HABIN 


Convert HABINP 
Hexadecimal 
ASCII to BIN | DHABIN 


DHABINP 
DABCD 
Convert DABCDP 


Decimal ASCII 
to BCD DDABCD 


DDABCDP 
String LEN 
Length Detect LENP 
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15) String process instruction (continued) 


Support 
Classification Designations Symbol Description |___Support | 
E TT 


Adjusts S2 saved word 
data to S1 saved place 
number to convert to String 


Convert BIN16/32 to and save in D 


String Adjusts S2 saved double 
word data to S1 saved 
place number to convert to 
String and save in D 


Adjusts S saved string to 
number to save in word 
D1 and saves the place 


Convert String to number in D2 


BIN16/32 Adjusts S saved string to 
number to save in double 
word D1 and saves the 
place number in D2 


Adjusts Floating decimal 
point point Real Number 
Data (S1: number, S2: 
places) to String format to 
Convert Real Number to save in D 

String Adjusts Floating decimal 
point point Double Real 
Number Data (S1:number, 
S2:places) to String format 
to save in D 


Converts String S to Floating 
decimal point point Real 
Convert String to Real | STRRP 1 Number Data to save in D 

Number 


STRL Converts String S to 
Floating decimal point 
point Double Real Number 
Data to save in D 


STRLP 


Converts BIN Data to 
5¢ ASCII| in Nibble unit, 
based on cw’s format from 
ASCP S to save in D 


Converts 2N ASCII saved 
HEX in N words from S in byte 
HEX Conversion unit to Nibble unit of 
HEXP HEXP Hexadecimal BIN so to 
save in D 


RIGHT RIGHT Extracts n string from S 
string’s final letter to save 
RIGHTP RIGHTP in starting D 


ASCII Conversion 


String Extract from 
Right 


LEFT LEF Extracts n string from S 
String Extract from Left string’s first letter to save 
LEFTP LEF in starting D 


Extracts string which 
Mp N conforms to S2 condition 
among S1 string to save in 
starting D 


String Random Extract 


MIDP MI 
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Processes String as 
applicable to ر‎ Condition to 
save in D String 


Finds identical String to S2 in 
S1 ~ N data to save the 
absolute position in D 


Adjusts Floating decimal point 
point Real Number Data S1 to 
S2 place to convert to BCD, 
and then to save in D 


Adjusts Floating decimal point 
point Double Real Number 
Data S1 to S2 place to convert 
to BCD, and then to save in D 


Adjusts BCD Data S1 to S2 
place to convert to Floating 
decimal point point Real 
Number, and then to save in D 


Adjusts BCD Data S1 to S2 
place to convert to Floating 


decimal point point Double 
Real Number, and then to 
save in D 
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15) String process instruction (continued) 


—— REPLACE 


REPLACEP 


String Random REELAGE 


Replace REPLACEP 


String Find 
FINDP 
RBCD 
Parse Real RBCDE 
Number to BCD LBCD 
LBCDP 
BCDR 
Convert BCD BCDRP 
Data to Real 
Number BCDL 
BCDLP 
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16) Special function instruction 


SIN Operation SIN(S+1,S) „ (D+1,D) 


COS 
Operation 


TAN Operation TAN(S+1,S) , )0+1,0( 


RAD (S+1,8) > )0+1,0( 
Conversion Converts angle to radian 


Angle (S+1,S) ,۽‎ (D+1,0) 
Conversion Converts radian to angle 


Square Root 
Operation 
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17) Data control instruction 


S1 8283| O 


LIMIT 


If S1 < S2, then 
LIMITP D = S2 
Limit If S2 < S1 < S3, then 
Control D = 51 
DLIMIT If S3 < S1, then 
D= S3 


DLIMITP 


DZONE 


If S1 < -S2, then 
DZONEP D = S51+52-52(53/100( 
Dead-zone If -S2 < S1 < S2, then 
Control D = (S3/100)S1 
DDZONE DDZONE If S1 < S2, then 
D = S1-S2+S2(S3/100)( 


DDZONEP DDZONEP 


VZONE 
If S1 < -S2(S3/100), then 

D = S1-S2+S2(S3/100)( 
VZONEP VZONEP If -S2(S3/100) <S1< S2(S3/100), 
Vertical-zone 

Control then 
D = (100/83)S1 
DYZONE YENÊ If S1 < S2(S3/100), then 

D = S1+S2-S2(S3/100( 


DVZONEP DVZONE 


PIDRUN PIDRUN Operates PID Loop N 


Stops PID Loop N 


PIDPAUSE PIDPAUSE : 
momentarily 


Changes PID Loop N’s Parameter. 


Builtin | PIDPRMT [PıDPRMT |s [N~ Î ( SV(word) / Ts(word) / Kp(real) 
PID Control / Ti(real) / Td(real) ) 


Instruction 


PIDAT PIDRUN Start of PID loop Auto-tuning 


PIDCAS PIDPRMT Start of PID loop cascade operation 


Start of PID loop combination 


PIDHBD PIDPRMT 
operation 
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18) Time related instruction 


a e 


Date/Time DATERD 
Data 
Read DATERDP 


Reads PLC Time to save in D ~ D+6 
(Yr/Mn/Dt{/Hr/Mn/Sd/Day) 


Date/Time | DATEWR Input 
Data S ~ S+6’s Time Data in PLC 
Write DATEWRP آ‎ (Yr/Mn/Dt/Hr/Mn/Sad/Day) 


ADDCLK ADDCLK Adds S1 ~ S1+2 & S2 ~ S2+2 Time 
Data to save in D ~ D+2 in Time 
Data format (Hr/Mn/Sd) 


Time Data 
Increase 
ADDCLKP ADOCLKP 


SUBCLK ŞYRBEEK Extracts S2 ~ S2+2’s Time Data from 
S1 ~ S1+2 to save in D ~ D+2 in 


Decrease : 
SUBCLKP SUBCLKP Time Data format (Hr/Mn/Sd) 


Time Data 


SECOND SECOND 
Converts Time Data S ~ S+2 to 
seconds to save in double word D 


Time Data | SECONDP SECONDP 


Format 


Conversion 
HOUR Converts the seconds saved in 


double word S to Hr/Mn/Sd to save 
in D ~ D+2 


HOURP 


19) Divergence instruction 


LABEL Jumps to LABEL location 
Divergence 


Instruction 


( Jumps and designates the location 
LABEL H4 ٦ to move to 


CALL LABEL 
Calls Function applicable to LABEL 


Subroutine 
Call Functional 


Designates Function to be called by 
CALL 


RETURN 
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20) Loop instruction 


Support 
Classification | Designations Symbol Description |___Support | 
a Ss E 


Operates FOR~NEXT section Nn 
Loop times 
Instruction 
Escapes from FOR~NEXT section 


21) Flag instruction 


E Ea 


Carry Carry Flag ( F0112 ) SET 
Flag Set, 
Reset Carry Flag ( F0112 ) RESET 
Error Flag Error Latch Flag (F0115) RESET 
Clear 


22) System instruction 


0 Support 
Classification | Designations Symbol Description |___Support | 
E 


Self Diagnosis 


Error Display | FALS FALS (Error Display ) ° ° 
Scan Cluck Î DUTY {bury [o nijna | O during n1 Scan, Off during n2 < 
Scan 
Time Cluck Î TFLK | TEK DISIS2 o2 On during S1 set time, Off during S2 ٤ 
set time 
WDT WOT 
e Watch Dog Timer Clear ° ° 
WDTP ——WOTP 
Output Control | OUTOFF — OUTOFF All Output Off o ° 
Operation Stop | STOP = eTOP Finishes applicable scan to end PLC 4 
Operation 
Emergent ESTOP ET Ends PLC operation right after : 
Instruction executed 


Operation Stop 


23) Interrupt related instruction 


Support 
Classification | Designations Symbol Description Support | 
E E E E 


All Channels All Channels Interrupt allowed 
Interrupt 
Setting All Channel Interrupt prohibited 
Individual Individual Channel Interrupt allowed 
Channel 
Interrupt 0 r 
Setting Individual Channel Interrupt prohibited 
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24) Sign reversion instruction 


: : : 0 Support 
Classification | Designations Symbol Description |___Support | 
NEG — NEG D 


Saves D value again in D with 2's 
complement taken 

Saves (D+1,D) value again in 
(D+1,D) with 2's complement 
taken 

Reverses D Real Number Sign then 
to save again 

Reverses D Double Real Number 
Sign then to save again 

Converts D highest Bit to 0 
Converts (D+1,D) 

highest Bit to 0 


2s 
complement 


Real Number 
Data Sign 
Reverse 


Absolute Value 
Operation 


25) File related instruction 


Classification Symbol 


S 


Description 


Changes Block Number of file register 
to S Number 


Transfers S2 word data in S1 Block 
to D 


Transfers S2+1, S2 double word data 
in S1 Block to D+1, D 


Reads Flash Memory Block 


Writes Flash Memory Block 


Compares R Area’s Bank with Flash 
Area’s Block 
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EBREAO S1] 


EDMOVP 


EBWRITE 


EDMOVP 


EBREAD 


EBWRITE 


EBCMP 


Block 
Conversion 


Flash 
Word Data 
Transfer 


Flash 
Double Word 
Data 
Transfer 


Block Read 


Block Write 


Block 
Compare 
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Appendix 4.4 Special/Communication Instruction 


1) Communication module related instruction 


0 Support 
Classification | Designations Symbol Description ____ Support | 
ا‎ 


Sets opposite station No. for P2P 
Station No. Set Communication. n1:P2P No., 
n2:Block, n3:Station No. 


Sets word data Read Area 
Read Area Set n1:P2P No., n2:Block, n3:Variable 
(WORD) FAPWRD FEPWAD sequence, n4:Variable Size, 


n5:Device 


Sets word data Write Area 
Write Area Set n1:P2P No., n2:Block, n3:Variable 


(WORD) FAPWWES FEEWWE sequence, n4:Variable Size, 


n5:Device 


Sets bit data Read Area 
Read Area Set n1:P2P No., n2:Block, n3:Variable 
(BIT) P2PBRD ELBA sequence, n4: Variable Size, 


n5:Device 


Sets bit data Write Area 
Write Area Set n1:P2P No., n2:Block, n3:Variable 
(BIT) P2PBWR PePBWS sequence,n4:Variable Size, 


n5:Device 


2) Special module common instruction 


1 ا‎ Support 
Classification | Designations Symbol Description |___Support | 
| saiteaton | Designation | Sl | Deion | gg 


GET —— GET sl SDN 

Reads data of special module 
memory is installed on 

Special 

Module 

Read/Write 

Writes data on special module 
memory is installed on 
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3) Exclusive positioning instruction 


Classification Symbol 


Description SUBBOL 


Instructions Positioning Module’s ax 
axis installed on sl slot to return to 
Origin Point 
Instructions Positioning Module’s ax 
axis installed on sl slot to set 
Floating Origin Point 
Instructions Positioning Module’s ax 
axis installed on sl slot to start 
directly with Target Position(n1), 
Target Speed(n2), Dwell Time(n3), 
M Code(n4) & Control Word(n5) 


Instructions Positioning Module’s ax 
axis installed on sl slot to start n 
step indirectly 


Instructions Positioning Module’s ax 
axis installed on sl slot to let n2 axes 
operate n1 step by Linear Interpolation 


Instructions Positioning Module’s ax 
axis installed on sl slot to let n2 axes 
operate n1 step by Circular Interpolation 


Instructions Positioning Module’s ax 
axis installed on sl slot to let n4 axes 
operate n1(X), N2(Y), nN3(Z) steps bY 
Simultaneous Start 


Instructions Positioning Module’s ax 
axis installed on sl slot to switch 
Speed to Position 

Control 


Instructions Positioning Module’s ax 
axis installed on sl slot to switch 
Position to Speed Control 


Instructions Positioning Module’s ax 
axis installed on sl slot to stop as 
decelerated. 


Instructions Positioning Module’s ax 
axis installed on sl slot to skip 


Instructions Positioning Module’s ax 
axis installed on sl slot to do 
Position Sync with main axis of n3, 
n1 sync-positioned and n2 step 
operated 


Instructions Positioning Module’s ax 
axis installed on sl slot to do Speed 
Syne with main axis of n3, n1 
master and n2 slave 


Instructions Positioning Module’s ax 
axis installed on sl slot to override 
Position to change the target 
position to n 
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Return to Origin 
Point 


Floating Origin 
Point 


Direct Start 


Indirect Start 


Linear 
Interpolation 


Circular 
Interpolation 


Simultaneous 
Start 


Speed/Position 
Control Switch 


Position/Speed 
Control Switch 


Decelerated Stop | STP 


Position 
Synchronization 


Speed 
Synchronization 


Position 
Override 
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4) Exclusive position control instruction (continued) 


Classification Symbol 


Description 


Instructions Positioning Modules ax axis 
installed on sl slot to override Speed to 
change the target speed to n 


Instructions Positioning Modules ax axis 
installed on sl slot to override position 
specified speed to change the target speed 
to n2 from n1 position 


Instructions Positioning Modules ax axis 
installed on sl slot to operate continuously 
to n step 


Instructions Positioning Module’s ax axis 
installed on sl slot to inch to n position 


Instructions Positioning Modules ax axis 
installed on sl slot to return to position 
previous to manual operation 


Instructions Positioning Modules ax axis 
installed on sl slot to change operation step 
ton 


Instructions Positioning Modules ax axis 
installed on sl slot to change repeated 
operation step to n 


Instructions Positioning Modules ax axis 
installed on sl slot to make M code off 


Instructions Positioning Module’s ax axis to 
change present position to n 


Allows zone output of Positioning Module 
installed on sl slot 


Prohibits zone output of Positioning Module 
installed on sl slot 


Changes Encoder Value of Positioning 
Module installed on sl slot to n 


Changes n1 step’s target position or speed 
of Positioning Module’s ax axis installed 
on sl slot 


Changes multiple target positions or speed 
of Positioning Module’s ax axis installed 
on sl slot 


Instructions Positioning Module installed on 
sl slot to perform Emergent Stop 
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Speed 
Override 


Position specified 
Speed 
Override 


Continuous 
Operation 


Inching 


Return to Position 
Previous to Manual 
Operation 


Operation 
Step Change 


Repeated 
Operation 
Step Change 


M Code 
Off 


Present Position 
Change 


Zone 
Allowed 


Zone 
Prohibited 


Encoder Value 
change 


Teaching 


Teaching 
Array 


Emergent Stop 
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5) Exclusive position control instruction (continued) 


Classification Symbol 


Description 


Resets Error originated from Positioning 
Module’s ax axis installed on sl slot 


Deletes Error History originated from 
Positioning Module’s ax axis installed on 
s| slot 


Performs Point Operation of Positioning 
Module’s ax axis installed on sl slot 


Changes n2 to n1 among basic 
parameters of Positioning Module’s ax 
axis installed on sl slot 


Changes n2 to n1 among extended 
parameters of Positioning Module’s ax 
axis installed on sl slot 


Changes n2 to n1 among returned 
parameters to origin point of Positioning 
Module’s ax axis installed on sl slot 


Changes n2 to n1 among manual 
operation parameters of Positioning 
Module’s ax axis installed on sl slot 


Changes input signal parameter of 
Positioning Module’s ax axis installed on 
sl slot to the value set in n1 


Changes n2 to n1 among common 
parameters of Positioning Module 
installed on sl slot 


Instructions Positioning Module’s ax axis 
installed on sl slot to save present 
parameter of n axis in flash ROM. 


Reads and saves present state of 
Positioning Module’s ax axis installed on 
sl slot in D area of CPU 


Writes value of S area of CPU on point 
operation step area of Positioning 
Module’s ax axis installed on sl slot in 


Writes n value of S area of CPU on plural 
teaching dada area of Positioning 
Module’s ax axis installed on sl slot in 
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Error Reset 


Error 
History 
Reset 


Point 
Operation 


Basic Parameter 
Teaching 


Extended 
Parameter 
Teaching 


Return to Origin 
Point Parameter 
Teaching 


Manual 
Operation 
Parameter 

Teaching 


Input Signal 
Parameter 
Teaching 


Common 
Parameter 
Teaching 


Parameter 
Save 


Present State 
Read 


Point Operation 
Step Write 


Plural Teaching 
Data 
Write 


Warranty 


1. Warranty Period 
The product you purchased will be guaranteed for 18 months from the date of manufacturing. 


2. Scope of Warranty 


Any trouble or defect occurring for the above-mentioned period will be partially replaced or repaired. However, 
please note the following cases will be excluded from the scope of warranty. 


(1) Any trouble attributable to unreasonable condition, environment or handling otherwise specified in the 
manual, 


Any trouble attributable to others’ products, 


(2) 
(3) Ifthe product is modified or repaired in any other place not designated by the company, 
(4) Due to unintended purposes 

(5) 

(6) 


Owing to the reasons unexpected at the level of the contemporary science and technology when delivered. 
Not attributable to the company; for instance, natural disasters or fire 


Since the above warranty is limited to PLC unit only, make sure to use the product considering the safety for 
system configuration or applications. 


Environmental Policy 


LS Industrial Systems Co.,Ltd supports and observes the environmental policy as below. 


Environmental Management About Disposal 


LS Industrial Systems considers the LS Industrial Systems’ PLC unit is designed 


environmental preservation as the to protect the environment. For the disposal, 


preferential management subject and every separate aluminum, iron and synthetic resin 


staff of LS Industrial Systems use the (cover) from the product as they are 


reasonable endeavors for the pleasurably reusable. 


environmental preservation of the earth. 


